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APPENDIX  76. 

MONTHLY  WEATHER  BEVIEW,  JULY,  188t 

nrTBODUcnoN. 

In  preparing  this  review  the  following  data,  received  up  to  August  20th,  have  been  used, 
viz :  the  regular  tri-daily  weather  charts,  containing  the  data  of  simultaneous  oheerva- 
tions  taken  at  133  Signal  Service  stations  and  15  Canadian  stations,  as  tcdegraphed  to  this 
office;  151  monthly  journals  and  174  monthly  means  from  the  former,  and  15  montMy 
means  from  the  latter;  213  monthly  registers  from  voluntary  observers;  54  monthly  reg- 
isters from  United  States  Army  post  surgeons;  marine  .records;  international  simultane- 
ous observations;  monthly  reports  firom  the  local  weather  services  of  Iowa,  Nebraska, 
and  Missouri,  and  of  the  Cenlxal  Pacific  Sailway  Company;  reliable  newspaper  extnu^ts; 
special  reports. 

BABOMETBIO  PBE8SUBE. 

The  distribution  of  mean  atmospheric  pressure  over  the  United  States  and  Canada  for 
the  month  of  July,  1881,  is  shown  by  isobaric  lines  (in  black)  upon  Chart  No.  II.  The 
area  of  lowest  pressure  covers  the  Canadian  Maritime  Provinces,  and  the  areas  of  high 
the  Gulf  States,  Tennessee,  the  Upper  Mississippi  and  Lower  Missouri  Valleys,  and  the 
Northern  Pacific  coast  region.  Within  the  same  parallels  the  pressure  is  quite  evenly 
distributed  over  the  country  east  of  the  100th  meridian.  Compiu^  with  the  preceding 
month,  the  pressure  is  g^eraUy  higher  over  the  entire  country,  the  increase  ranging 
from  0.01  to  0.13  inch.  The  regions  of  greatest  change  are  found  in  the  States  border- 
ing the  Mississippi  Eiver  and  along  the  Northern  Pacific  coast. 

Departures  from  ihfi  normal  values  for  the  mon/A.— Compared  with  the  means  for  previous 
years,  the  mean  pressure  of  the  present  month  is  below  the  average  at  all  stations  east 
of  the  boundary  formed  by  the  junction  of  the  Mississippi  and  Ohio  Rivers,  the  western 
line  of  Pennsylvania  and  the  eastern  shores  of  Lakes  &ie  and  Ontario,  and  the  Saint 
Lawrence  Biver.  Westward  of  this  boundary  to,  and  including  the  Pacific  coast  regions^ 
the  pressure  is  generally  above  the  mean.  Within  no  district  over  the  countiy  do  the 
departures  indicate  an  unusual  variation  from,  the  mean,  the  general  range  being  from 
normal  to  0.10  inch,  the  latter  reported  from  only  two  stations.  New  London  and  Wil- 
mington, and  normal  from  Oalveston,  Brownsville,  Tex. ;  Punta  Bassa,  De^son,  Tex. ; 
Louisville  and  Denver.  The  regions  of  greatest  departure  are  the  Atlantic  coast  States 
from  Jacksonville  to  Eastport,  &e  Upper  Lake  region,  Minnesota  and  California,  show- 
ing a  variation  of  from  0.04  to  0.10  mch.  The  regions  of  least  departure  are  the  Gulf 
coast,  Tennessee  and  the  Ohio  Valley,  ranging  from  normal  to  0.02  inch. 

Barometric  ranges, — ^The  range  of  pressure  ibr  the  month  has  in  general  varied  from  0.4 
to  0.6  inch,  and  in  the  extremes  from  0.16  inch  at  Fort  l)avis,  Texas,  to  0.97  inch  at 
Eastport.  Throughout  the  several  districts  the  monthly  barometric  range  varied  as  fol- 
lows: New  England,  0.74  inch  at  New  Haven  to  0.97  inch  at  Eastport;  Middle  Atlantic 
States,  0.52  at  Delaware  Breakwater  to  0.76  at  Albany;  South  Atlantic  States,  0.39  at 
Jacksonville  to  0.59  at  Macon  and  Kitty kawk;  Eastern  Gulf  States,  0.26  at  Key  West 
to  0.36  at  Pensacola;  Western  Gulf  States,  0.25  at  Indianola  and  Galveston  to  0.43  at 
Fort  Gibson;  Bio  Grande  Valley,  0.25  at  Eagle  Pass  to  0.30  at  Brackettville;  Ohio  Val- 
ley and  Tennessee,  0.35  at  Memphis  to  0.67  at  Columbus;  Lower  Lake  region,  0.50  at 
Cleveland  to  0.67  at  Oswego;  Upper  Lake  region,  0.54  at  Port  Huron  to  0.68  at  Mar- 
quette; Upper  Mississippi  Valley,  0.42  at  Cairo  to  0.66  at  Des  Moines;  Missouri  Valley, 
0.58  at  Leavenworth  to  0.72  at  Fort  Bennett;  extreme  Northwest,  0.62  at  Fort  Buford 
to  0.78  at  Saint  Vincent;  Northern  Slope,  0.44  at  Cheyenne  to  0.61  at  Fort  Keogh;  Mid- 
dle Slope,  0.35  at  FortElliott  to  0.56  at  Dodge  City;  Southern  Slope,  0.16  at  Fort  Davis  to 
0.41  at  Fort  Griffin;  Northern  Plateau,  0.54  at  Eagle  Bock  to  0.73  at  Lewiston;  Middle 
Plateau,  0.41  at  Pioche  to  0.54  at  Salt  Lake  aty;  Southern  Plateati,  0.19  at  Silver  aty 
to  0.43  at  Phoenix;  North  Pacific  coast,  0.49  at  Boseburg  to  0.52  at  Portland;  Middle 
Pacific  coast,  0.37  at  San  Francisco  to  0.52  at  Bed  Bluff;  South  Pacific  coasts  0.24  at  San 
Diego  to  0.42  at  Yuma. 

Areas  of  high  barometer, — ^Four  such  areas  have  been  sufficiently  important  during  the 
month  of  July,  1881,  to  merit  description. 
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No.  I.— This  area,  which  was  partly  described  in  the  June  Review  as  high  area  No. 
VI,  was  preseot  in  the  Upper  Lake  region  on  the  morning  of  the  1st  as  an  area  of  30.2. 
Northerly  winds  prevailed  in  the  Lake  region,  New  England,  and  the  Middle  Atlantic 
States,  with  clear  weather,  and  sontiierly  winds  and  threatening  weather  in  the  South 
Atlantic  States.  By  the  afternoon  reports,  the  winds  in  the  Sonth  Atlantic  States  had 
(lifted  to  northeasterly,  and  heavy  rains  were  reported  from  that  district  and  the  East 
Gnlf  States,  and  local  rains  firom  the  Ohio  Valley  and  Te^essee.  The  temperature  fell 
dnring  the  Ist  from  4^  to  12®  at  stations  in  the  Sonth  Atlantic  and  Gnlf  States,  and  rose 
dightly  in  the  Lower  Lake  region.  The  area  moved  slowly  southeastward  during  the 
1st  and  2d,  and  on  the  morning  of  the  3d  was  central  in  Tennessee.  During  the  2d  the 
winds  in  the  Lake  r^on.  New  England,  and  the  Middle  Atlantic  States  backed  to  south- 
westerly, and  the  temperature  rose  decidedly  in  ail  but  the  latter  district,  in  which  it 
xemained  nearly  stationary.  The  weather  cleared  in  the  South  Atlantic  and  Gulf  States, 
and  on  the  morning  of  the  3d  fair  weather  prevailed  in  all  districts  east  of  the  Missis- 
sippi Uivcr  and  in  the  Northwest  During  the  3d  the  area  remained  nearly  stationaiy, 
the  pressure  increasing  lightly  in  the  Gulf  States  and  decreasing  slowly,  with  rising 
temperature,  in  the  Northwest,  and  thence  eastward  to  the  Atlimtic  coast.  During  the 
4th  the  high  barometer  moved  slowly  southward,  and  during  the  5th  and  6th  was  cen- 
tral as  an  area  of  30.1  in  the  Gulf  States;  after  the  latter  dute  it  ceased  to  have  any 
marked  influence  on  the  weather  conditions.  The  minimum  temperatures  fbr  the  month 
were  caused  by  this  area  at  many  of  the  stations  in  the  Lake  region,  the  Ohio  Valley 
and  Tennessee  on  the  1st  and  2d;  in  the  Middle  Atlantic  States  on  the  2d  and  3d,  and 
in  the  South  Atlantic  States  on  the  3d  and  4th.  Cautionary  signals  were  displayed  on 
the  Atlantic  coast  ftom  Cape  Henry,  Va.,  to  Macon,  N.  C,  cm  the  morning  of  the  1st  in 
anticipation  of  northeasterly  winds.  They  were  lowered  at  fhidnight  of  the  2d,  having 
been  partly  justified  by  the  following  maaimum  velocities :  Cape  Henry,  NE.  25  miles; 
Kittyhawk,  NE.  34;  Cape  Hatteras,  NK  28,  and  Macon,  N.  28. 

No.  n.— <)n  the  mombig  of  the  8th  low  area  No.  II  vnm  central  in  Manitoba,  and  the 
pressures  in  the  Northwest  were  below  the  mean—Omaha  baiometer  0.25  inch  below  the 
normaL  Dnring  the  8th  and  9th  the  pressures  rose  rapidly  in  the  extreme  Northwest 
and  in  the  Lower  Miasouriand  Upper  Mississippi  Valleys  in  rear  of  the  depression  which 
moved  eastward  north  of  the  latter  district  The  high  area  moved  slowly  eastward 
across  the  Lakes  during  the  9th  and  10th,  causing  local  rains  in  the  Lake  region  on  the 
10th  and  11th,  and  in  New  England  on  the  latter  date.  The  minimum  temperatures  for 
the  month  at  stations  in  the  Upper  Missouri  Valley  occurred  on  the  8th  and  9th. 

No.  III. — During  the  nif^t  of  the  20th  and  morning  oi  the  21st  the  barometer  rose 
rapidly  in  all  districts  west  of  the  Missinippi  River,  and  on  the  afternoon  of  the  latter 
di^  an  area  of  high  barometer  made  its  appeaianoe  in  Montana,  Fort  Shaw  barometer 
0.27  inch,  and  Fort  Buford  barometer  0.26  inch  above  the  mean.  Low  area  No.  V  was 
then  central  in  the  Upper  Miasissippi  Vall^  near  La  Crosse.  The  pressures  west  oi  the 
Mississippi  continned  to  increase  slowly  until  the  24th,  the  high  barometer  remidning 
nearly  stationary.  On  the  25th  and  26th  the  barometer  fell  slowly  on  the  Pacific  coast 
but  rose  slightly  in  the  Northwest  and  at  the  afternoon  report  of  the  latter  date  the  hi|^ 
area  wm  central  in  the  Upper  Mlssiasii^  Vall^,  in  which  district  and  in  the  Lake  re- 
gion the  pressures  gnduuly  increased  until  the  29th,  when  the  barometer  vras  above 
&e  normal  in  all  districts  east  of  the  Mississippi  River,  excepting  the  South  Atlantic 
and  East  Gnlf  States,  and  the  high  area  became  merged  hi  area  No.  IV,  which  was  thea 
sontheast  of  New  England.  The  minimum  tempemtures  for  the  month  occurred  in  con- 
nection with  this  area  in  the  Lower  Missouri  and  Upper  Mississippi  Valleys  on  t^  26th 
and  27th. 

No.  IV. — ^At  midnight  of  the  27th  l^e  pressures  were  below  the  mean  in  New  England 
and  Hie  Lower  Lake  region,  and  the  Middle  and  South  Atlantic  and  Gulf  States.  Hie 
pressures  increased  slowly  in  the  Middle  and  Sonth  Atlantic  States  and  rapidly  in  New 
£Dgland  and  the  maritime  provinces  during  the  28th,  and  in  the  tvro  latter  districts  were 
slij^tly  above  mean  at  midnight  Easterly  winds  prevailed  in  New  England  and  the 
nuffitime  provinces.  This  pressure  continued  to  increase  rapidly  in  these  fUstricts  during 
the  29th,  with  easterly  winds  in  the  former  and  southwesterly  winds  in  the  latter  dia- 
trict  Local  rains  weie  reported  fh>m  both  districts,  followed  by  clearing  weather  in 
tiie  maritime  provinces  during  the  afternoon,  and  in  New  Ensland  during  the  nif^t 
The  barometer  on  the  morning  of  the  30th  was  ftom  0.3  to  0.4  mch  above  the  mean  in 
New  England  and  the  maritime  provinces,  and  local  ndnswere  reported  fh>m  the  North 
Csiolina  coast.  The  area  <^  high  raxometer  remained  nearly  stakioaiary  southeast  of  New 
E^and  during  the  30tli  and  31st,  the  pressures  slowly  increasing  &  the  Middle  and 
Soi3ih  Atlantic  States,  and  fiklling  slowly  in  the  Saint  Lawrence  Valley  and  in  the  Gnlf; 
at  midnight  of  the  latter  date  the  barometer  was  still  0.23  inch  above  the  mean  in  New 
England.  Rain  continned  in  the  Middle  and  Sonth  Atlantic  States  during  the  30th  and 
3l8t^  elearii^  in  the  former  district  on  the  31st    Gantionaiy  signals  were  ordered  <m 
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the  momiag  of  the  3(Hh  ftom  Sandy  Hook,  N.  J.,  to  Maoon,  N.  C.  They  were  lowered 
team.  Cape  Mi^  to  Cape  Heniy  at  the  afternoon  report  of  the  30th;  at  Atlantic  City,  Bar- 
negat,  and  Sandy  Hook  at  midnight,  and  on  the  morning  of  the  Slst  at  Kittyhawk, 
Hattcaras,  and  Macon.  They  were  justified  by  the  following  maximnm  velocities:  Hat- 
testas^  SB.  32  miles;  E^lttyhawk,  E.  36;  Chincoteagae,  E.  25;  Delaware  Breakwater,  NK 
31;  Atlantic  aty,  NE.  26,  and  Sandy  Hook,  K  32. 

Areas  qf  low  barometer, — ^Five  snch  areas  have  been  charted  fbr  the  month  of  July,  1881. 
None  of  them  exhibited  special  eneigy. 

No.  I. — Daring  the  3d  tibte  pressure  decreased  slowly  in  the  extreme  Northwest,  and 
at  midnight  a  depression  was  central  in  the  Saskatchewan  Valley;  Fort  Stevenson,  barom- 
eter 0.32  inch  below  the  normal.  High  area  No.  I  was  then  central  in  Tennessee.  The 
tempentore  had  risen  in  the  Northwest,  the  Lake  r^on,  the  Ohio  Valley,  and  New 
England,  Light  rains  were  reported  from  the  Northern  Rocky  Mountain  slope.  The 
deprasBion  moved  slowly  eastward  north  of  the  Lakes,  and  at  midnight  of  the  6th  was 
central  north  of  MontroAl:  thence  parsning  a  southeasterly  course  across  New  England, 
it  was  east  of  Boston  in  tne  morning  of  the  0th,  and  had  disappeared  Xsj  the  afternoon 
of  the  same  date.  This  depression  was  unaccompanied  hj  precipitation  in  the  North- 
west and  the  Lake  region,  but  caused  Ijght  rains  in  New  E^land  and  the  maritime 
provinces  cm  the  5th.  Cautionaiy  signals  were  displayed  in  advance  of  this  depression 
at  stations  on  Lakes  Michigan  and  Superior.  They  were  not  justified.  The  maximum 
temperatmes  finr  the  month*at  a  minority  of  the  stations  in  &e  Middle  Atlantic  States 
and  soathem  pcnrtion  of  New  England  occurred  in  connection  with  this  area  on  the  6th. 

No.  IL— During  the  6th  the  barometer  fell  decidedly  over  the  Northern  Slope  and 
Flatean  regions,  and  in  the  afternoon  an  area  of  low  baxometer  was  apparently  eentral 
in  the  Saskatchewan  Valley,  although  the  barometer  remained  slightly  above  the  mean 
in  all  districts  in  the  United  States  except  on  the  immediate  Atlantic  coast  Owing  to 
misHing  Hsports  the  track  of  the  d^ressicm  cannot  be  accurately  charted  during  the  next 
two  days,  but  the  baron^ter  continued  to  fall  in  the  Northwest,  and  t^e  depression 
moved  slowly  eastvraod,  and  at  midnight  of  the  7th  was  northwest  of  Fort  Crarry;  Bis- 
maicky  banmieter  0. 45  inch  below  the  normal.  On  the  afternoon  of  the  8th  it  was  north 
of  Lake  Superior;  Dulnth,  barometer  0.28  inch  below  the  normaL  During  the  8th,  9th, 
and  10th  it  continiied  its  eastward  movement  north  of  the  Lakes  and  through  the  Saint 
Lawrence  Valley,  and  disappeared  by  the  afternoon  of  the  11th. 

No.  Ill  appeared  over  the  Northern  Slope  on  the  11th,  and  at  the  afternoon  report  was 
central  near  Deadwood;  barometer  0.24  inch  below  the  normal.  Local  rains  were  re- 
ported ftom  stations  in  the  extreme  Northwest.  Moving  slowly  eastward  the  depression 
was  north  of  Lake  Superior  on  the  morning  of  the  12th;  Marquette,  barometer  0.26  inch 
bdow  the  normal.  •  Heavy  rains  were  reported  finom  the  Upper  Lake  region.  It  con- 
tinned  to  move  eastward  north  of  the  Lakes,  causing  general  rains  in  the  Lake  region 
and  occasional  thundeiHStorms  in  the  Alississippi  Valley;  at  midnight  it  was  north  of 
Bo<^liffe;  Kingston,  barometer  0.16  inch  below  the  normal.  Numerous  rains  were  re- 
poited  iirom  the  Middle  Atlantic  States  on  the  13th,  and  at  midnight  the  depression  was 
west  of  Chatham;  thence  it  moved  eastward  off  the  Atlantic  coast  Pressures  in  the 
maritime  pvovinees  remained  below  the  normal  until  the  18th,  when  they  gradually 
xeoovcied.    No  cauticmary  signals  were  ordered  for  this  depression. 

NOu  rV. — On  the  morning  of  the  16th  a  depression  made  its  appearance  in»the  Upper 
Saint  Lawioioe  Valley.  Its  track  cannot  be  accurately  charted,  but  it  moved  slowly 
eastwaid  through  the  Gxilf  of  Saint  Lawrence  during  the  16th,  17th,  and  18th,  causing 
load  lains  in  the  maritime  provinces  and  New  England  on  all  three  dates.  At  midnight 
of  the  19th  the  weather  had  cleared  and  the  pressure  somewhat  recovered  in  both  dis- 
trieta.  The  baiEometer,  however,  remained  below  the  normal  in  all  districts  in  the  United 
States,  excepting  the  North  Pacific  At  this  report  low-area  No.  IV  made  its  appearance 
in  Ontario,  being  central  north  of  Roekli£fe;  barometer  28.58.    Moving  southeastward 


the  depcenlon  was  central  north  of  Montreal;  baxometer  0.37  inch  below  the  normal. 

midnight  of 
Lower  Lake  region  and  the  Saint  Lawrence  Valley.    At  midnight  of  the  21st  it  was 


At  midnight  of  the  20th  threatening  weather  and  rain  prevailed  in  New  fkigland,  the 


■oath  of  Eastport;  barometer  0.37  inch  below  the  normal.  Continuing  to  move 
€MtWMd,  H  was  sontheast  of  Nova  Scotia  on  the  afternoon  of  the  22d.  The  track  of  the 
dfpwMion  now  xecnrved  to  the  northeastward,  and  it  disappeared  by  midnight  of  the 
S^df  mlil  which  time  local  rains  continued  in  New  England  and  the  maritime  provinces. 
Oaottaaiy  ai^iaki  were  ordered  up  at  midnight  of  the  20th  at  Cape  May,  Delaware 
]foeakwater,  and  Chinooteague.  They  were  lowered  on  the  morning  of  the  21st,  having 
been  jaatiflsd  by  maximnm  velocities  of  W.  31  miles  at  Cape  May  imd  Delaware  Break- 
water, «ad  NE.  33  miles  at  Chincoteague.    The  latter  signal  was  ordered  late. 

No.  V. — ^Appealed  in  Dakota  on  theaftemoon  of  the  10th ;  Deadwood  barometer  0. 37  inch 
below  the  nonnaL  The  pressures  were  below  the  normal  at  this  report  in  all  districts 
fn  the  United  States  excepting  the  Northern  and  Middle  PtKdfic  coast  regions.    Moving 
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flontheastward  the  depression  was  central  near  Yankton  on  the  afternoon  of  the  30th; 
Yankton  barometer  0.53  inch  below  the  normal.  At  this  report  the  winds  in  the  North- 
west and  the  Upper  Lake  region  were  nnder  its  influence,  and  local  rains  were  reported 
from  the  Upper  Lake  region  and  the  Upper  Mississippi  Valley.  During  the  night  of  the 
20th  and  daring  the  2lBt  the  depression  moved  eastward,  causing  numerous  mins  in  the 
Northwest  and  the  Upper  Lake  region,  and  at  midnight  of  the21sft  was  south  of  Chicago. 
On  the  morning  of  the  22d  was  south  of  Toledo,  and  at  the  afternoon  report  was  west  of 
Norfolk;  thence  it  moved  southeastward;  was  south  of  Cape  Hatteras  on  the  morning  of 
the  23d;  disappeared  by  the  afternoon  report.  This  depression  caused  he&vy  rains  in 
the  Ohio  Valley  on  the  2l8t  and  in  the  South  Atlantic  States  during  the  night  of  the22d 
and  morning  of  the  23d.  Cautionary  signals  were  ordered  at  Toledo  and  Sanduskjr  on 
the  morning  of  the  21st,  and  lowered  at  the  afternoon  report  of  the  22d,  having  been 
justified  by  a  maximum  vdocity  of  £.  28  miles  at  Toledo.  Signals  were  also  ordered  up 
from  Kittyhawk  to  Chincoteague  on  the  afternoon  of  the  22d  and  lowered  on  the  after- 
noon of  the  23d.  They  were  justified  by  the  following  maximum  velocities:  Kittyhawk, 
SW.  32  miles;  Cape  Henry,  NW.  28,  and  Chincoteague,  NE.  27, 

INTERNATIONAL.  MFTEOROLOOT. 

International  Charts  Nos.  V  and  VI  accompany  the  present  Review.  The  former  is 
published  for  the  month  of  May,  1879,  continuing  the  work  for  that  year,  which  was  de- 
ay  ed  after  the  issue  of  Chart  No.  V  for  the  month  of  April,  1879,  because  of  an  inter- 
mission in  the  publication  of  the  ^^Beobachtungen  auf  dem  Nordatlantischen  Ocean''  of 
the  '^Deutsche  Seewarte."  The  series  of  this  chart  are  now  complete  ftom  January, 
1877,  up  to  and  including  the  present  date.     Chart  No.  VI  is  for  August,  1879. 

Chart  No.  K  shows  the  mean  pressure,  temperature,  and  the  prevailing  direction  of  the 
wind  at  7.35  a.  m.  Washington  or  0.43  p.  m.  Greenwich,  mean  time,  for  the  month  of 
May,  1879,  o^cr  the  Northern  and  at  certain  isolated  stations  in  the  Southern  Hemisphere. 
There  are  two  small  areas  of  low  pressure  (29.80)  for  the  present  month;  one  situated 
just  north  of  the  Black  Sea  and  the  other  covering  Iceland,  Greenland,  and  the  surround- 
ing ocean  north  of  parallel  60®.  The  former  area  occupies  the  precise  region  over  which 
one  of  the  low  areas  (29.80)  of  May,  1877,  prevailed,  while  the  latter  presents  a  similar 
comparison  with  the  position  of  the  area  of  29.80  in  May,  1878.  In  addition  it  should 
be  said  that  a  very  small  area,  29.60  (the  lowest  of  the  month),  for  May,  1878,  lay  off 
the  northwest  coast  of  Ireland.  The  pressure  is  generally  above  29.90  throughout  Asia, 
except  in  Toorkistan,  where  probably  another  area  of  29.80  exists;  along  the  Asiatic  coast 
the  pressure  is  generally  above  29.80,  although  the  prevailing  direction  of  the  winds 
would  seem  to  indicate  the  presence  of  such  an  area  over  the  ocean  south  of  the  Kamt- 
chatka  peninsula.  The  pressure  over  Hindostan  ranges  from  29.51  at  Patna  and  Deesa 
to  29.72  at  Chittagong.  In  the  United  States  the  area  of  lowest  pressure,  29.90,  prevails 
over  Texas  and  thence  northward  over  the  Eastern  Rocky  Mountain  slope  to  Dakota. 
In  Europe  this  area  covers  a  small  portion  of  southern  Fremoe,  northern.  Italy,  Austria, 
and  southern  Russia.  The  area  of  highest  pressure  (30.30),  except  at  isolated  stations, 
covers  the  Atlantic  fh>m  35''  to  45®  N. ,  and  25''  to  45''  W.  The  area  of  30.00  is  common 
to  the  largest  extent  of  territory,  covering,  as  it  does,  the  greater  part  of  Europe,  Algeria, 
the  West  Indies,  Canada,  Hudson's  Bay  Territory,  and  in  the  United  States,  the  Pacific 
coast  and  that  portion  of  the  country  lying  east  of  the  Mississippi.  The  following  are 
the  highest  readings  firom  isolated  stations:  Angra  and  Ponta  Delgado,  30.28  (769.0); 
Funchal,  30.15(765.7);  San  Luis  Potosi,  30.13  (765.2);  CapeTown,  30.11  (764.7);  Guada- 
l^ara,  30.10  (764.4);  Mexico  and  Fao,  30.08  (763.0);  Sfax,  30.06  (763.4);  Mauritius, 
30.04  (762.9).  The  extreme  monthly  range  of  mean  pressure  is  0.89  inch,  which  is  0.29 
inch  larger  than  in  May,  1878,  and  more  than  double  that  for  May,  1877.  The  lowest 
mean  temperatures  given  in  Fahrenheit's  scale  were  reported  fiom  the  following 
stations:  Fort  St.  Michaels,  26'';  York  Factory,  31";  Godthaab,  34";  Nikolaievsk, 
on  the  Amoor,  35";  Stykkisholm  and  Tromso,  42";  Yeniseisk,  44".  The  high- 
est mean  temperatures  were  reported  from  the  following  stations:  Agra,  1(^"; 
Allahabad,  104";  Lucknow  and  .Deesa,  103";  Lahore,  101";  Fao,  91";  Manilla, 
86";  Free  Town  and  Nukuss,  85";  Bridgetown,  84".  The  prevailing  direction  of  the 
winds  was,  over  the  United  States,  northeasterly  in  the  Middle,  South  Atlantic,  and  East- 
em  Gulf  States;  southeasterly  between  the  90th  and  100th  meridians;  elsewhere  vari- 
able. Over  the  Atlantic  Ocean  south  of  i>arallel  40"  N.,  northeast  east  of  the  40th 
meridian  and  southeast  to  the  westward;  north  of  40"  N.,  northwest  east  of  the  40th 
meridian  and  southwest  to  the  westward.  Over  Europe  the  winds  were  generally  from 
the  north  and  northwest,  shifting  to  south  and  southwest  over  Italy  and  Austria.  Over 
Hindostan,  west  tmd  northwest,  except  south  along  the  southeastern  coast.  Along  the 
Asiatic  coast,  southeast  to  southwest  and  west  Compared  with  May,  1877  and  1878, 
there  is  very  little  change  in  pressure  along  the  Pacific  coast  of  the  United  States  and 
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OTer  that  country  between  the  80th  and  100th  meridians.  Over  the  Middle  Atlantic 
States,  New  England  and  Canada,  there  has  been  a  rise  of  0.06  to  0.20  inch.  The  tem- 
perature west  of  the  100th  meridian  compares  very  closely  with  1878,  bnt  is  from  5°  to 
10^  lower  than  1877;  eastward  to  the  Atlantic,  it  is  generally  lower  as  compaied  with 
either  year.  Over  the  ocean  comparison  can  only  be  instituted  with  1878.  Between  the 
paxalleb  of  30^  and  60^  N.,  there  has  been  a  veiy  marked  rise  in  pressure,  vaiying  from 
0.20  to  e.48  inch,  while  irom  20''  to  dO"*  N.,  there  has  been  a  slight  fall.  The  temperar 
tore  is  generally  high,  except  off  the  western  coast  of  Europe,  where  the  iall  is  quite 
sharp.  Over  Europe  the  pressure  is  from  0.05  to  0.20  inch  above  that  for  Hay,  1878, 
while  as  compared  with  May,  1877,  it  is  lower  over  the  northwestern  portion  by  about 
0.05  inch,  and  over  the  central  and  southern  portions  little  or  no  change.  Concerning 
the  temperature,  it  is  from  5®  to  10®  warmer  over  northern  and  eastern  Europe  tban  in 
1877,  but  closely  compares  with  18l'8;  over  western  Europe  there  is  a  decided  iall,  as 
compared  with  either  year,  the  decline  extending  southward  into  Algeria.  Over  British 
India  there  is  a  fall  in  pressure,  as  compared  with  either  year,  of  from  0.06  to  0.20  inch, 
being  most  marked  over  the  northern  Provinces.  The  temperature,  as  compared  with 
either  year,  is  generally  higher  in  the  central  and  northern  Provinces;  elsewhere  lower. 
Compared  with  the  mean  of  the  past  two  years,  the  following  deviations  in  temperature 
and  barometer  are  reported  from  isolated  stations:  Yoik  Factory,  -f  0^.1  and  -{-0.03 
inch;  Fort  Bt.  Michaels,  —3®. 8  and  +0.23  inch;  Godthaab,  —2*'  and  —0.14  inch;  Styk- 
kisholm.  -|-2®  Bad  —0.15  inch;  Tromso,  +0''.2  and  —0.03  inch;  Thorshavn,  -j-0®.4  and 
+0.12  mch;  Archangel,  +3^8  and +0.13  inch;  Ekaterinburg,  +5®  and +0.10  inch; 
Barnaul,  — 8®.9  and  —0.05  inch;  Yeniseisk,  — 4^9  and  +0.07  inch;  Nikolaievskon  the 
Amoor,  —0^7;  Valdivostock,  +0**.8  and  —0.02  inch;  Pekin  +2°.8  and  —0.07  inch; 
Zi-Ka-Wei,  +0*».6  and  —0.03  inch;  Tokei,  +0<».7  and— 0.02  inch;  Tashkend,  +3°.5 
and  — 0.17  inch;  Kukuss,  +4®.7  and  no  change;  Fao,  compared  with  1877  onlv,  +12** 
and+0.06inch;  Beirut,— 0^5 and +0.02 inch;  Mauritius,— 2^6 and —0.03 inch;  Fort 
Napier,  —4®  and  +0.08  inch;  Cape  Tovni,  +4®  and  +0.06  inch;  Free  Town,  — l°.5and 
— 0.01  inch;  Paramaribo,  no  change  and  — 0.03  inch;  Funchal,  — 0^.2  and  --0.05  inch; 
Ponta  Delgado,  no  change  and  +0.22  inch;  Angra,  +0*^.1  and  —0.26  indi;  Bridgetown, 
+2*».6  and —0.10  inch;  Navassa,— 1^6;  Medellin,— 0**.7;  San  Jos^  de  Costa  Rica,— 3°.  1: 
Mexico,  —4®  and  —0.01  inch;  Melbourne,  — 0°.5  and  —0.07  inch;  Hobart  Town,  — 10® 
and  +0.08  inch. 

Chart  ATo.  VL — ^This  chart  displays  the  tracings  of  the  probable  courses  of  sixteen  of 
the  principal  storm  areas  of  the  Northern  Hemisphere  for  the  month  of  August,  1879. 
The  approximate  paths  of  progressive  movement  are  based  upon  daily  simultaneous  in- 
teomational  observations  to  the  number  of  over  650,  besides  a  la^ge  mass  of  irregular 
data  which  veaches  this  office  in  various  ways,  from  tbe  logs  of  vessels  of  the  merchant 
marine  of  the  North  Atlantic  Ocean.  Unusual  interest  attaches  to  the  low  areas  of  this 
month,  owing  to  the  peculiar  course  of  No.  Xf  but  more  particularly  to  ^e  evidences  of 
(^clonic  disturbance,  as  indicated  in  the  characteiistic  courses  of  Nos.  X  and  XIII. 
Conceniing  the  general  distributicn  of  storm  patbs,  the  following  is  given:  Six  storms 
were  confined  to  the  territory  of  the  United  States  and  Canada  and  the  neighboring 
waters,  as  included  within  the  meridians  of  60*^  and  100*^  W.  and  the  parallels  of  15° 
and  60^  N.  Two  originated  over  the  United  States,  but  passed  over  the  ocean  to  near 
the  mainland  of  Europe.  Two  first  appeared  over  the  ocean  between  Greenland  and 
northwestern  Europe,  passing  thence  northeastward  and  disappearing  north  of  Kussia. 
Three  finrmed  over  the  ocean  southwest  of  the  British  Isles,  two  of  which,  alter  cross- 
ing them,  passed  eastward  over  central  Europe,  while  the  other  passed  northeastward 
north  of  Scotland,  and  after  crossing  northern  Scandinavia,  disappeaj^ed  over  northern 
Bnsflia.  Two  formed  over  southern  Bussia,  taking  thereafter  an  easterly  course,  and 
cine  passed  northeastward  from  the  Japan  Sea  to  tbe  Aleutian  Islands.  Of  the  storms 
over  North  America,  No.  I  appeared  in  Manitoba  on  the  Ist,  the  area  of  low  pressure 
extending  southward  into  Kansas,  with  southerly  winds  thence  northward;  Fort  Gany, 
29.76,  BE. ;  Pembina,  29.70,  S.  During  the  2d  and  3d,  passed  eastward  over  the  Prov- 
inces of  Ontario  and  Quebec  attended  by  light  rains  and  moderate  changes  in  pressure. 
Momiqg  of  the  4th,  central  over  the  Gulf  of  Saint  Lavn^ence,  with  li^^t  to  brisk  vrinds 
and  occasional  rains.  5th,  remained  about  stationary,  with  slowly  rising  pressure, 
devek^ing  on  the  6th  into  a  very  marked  depression,  the  barometer  having  fallen  in  the 
past  twentj-four  hours  irom  0.15  to  0.25  inch.  7th,  central  off  the  southwestern  coast 
of  Newfoundland;  Sydney,  C.  B.,  29.31,  SW.;  Chariottetovim,  P.  E.  I.,  29.48,  NNW.; 
Saint  John's,  Newfoundland,  29.74,  SE.  8th,  central  over  the  ocean  to  the  southeast  of 
Newfoundland;  in  45''  30^  N.,  50°  40^  W.,  29.61;  at  Saint  John's  the  barometer  rose  to 
30.12,  wind  SW.  9th,  passed  northeastward  to  near  50®  N.,  35°  W. ;  in  47°  35^  N.,  33° 
30^  W.,  29.57,  NW.  fair;  in  49°  N.,  30°  W.,  29.48,  SW.  fair;  in  44°  34^  N.,  52°  21^  W. 
steamship  Westphalia  encountered  violent  NNW.  storm,  high  seas;  in  48°  N.,  24°  W., 
29.74  &,  fam  7,  light  lain.    10th,  in  49°  3Q^  N.,  28°  35^  W.,  29.43,  N.  fair;  in  48°  45^ 
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N..  27*'  35^  W.,  29.50,  S.  fair;  in  51**  N.,  35*»  W.,  29.74,  NW.,  force  8,  thiiiider-«tonn;  in 
52^  N.,  2V  W.,  29.71,  NNW.,  force  7,  drizzling;  in  46°  N.,  27**  W.,  29.61,  W.,  §m»  3, 
light  rain;  in  AT"  35^  N.,  :«®  4(K  W.,  northerly  gales,  heavy  eqnalls.  11th,  central  in 
about  48°  N.,  18°  W;  during  the  presence  of  the  low  area  off  the  western  coast  of 
Europe,  southeast  to  southwest  winds  were  superinduced,  and  occasional  light  rains  pre- 
Tailed  over  the  British  Isles.  The  southeastward  progress  of  the  depression  in  this  lati- 
tude was  checked  on  the  11th,  and  its  course  turned  to  the  northwestward,  probably  as 
the  result  of  the  presence  of  two  areas  of  high  pressure,  one  over  oentral  Europe  and  the 
other  situated  to  the  south  of  parallel  40°  N.  During  the  day  as  the  storm  pursued  its 
peculiar  course  to  the  west  of  the  British  Isles,  extremely  violent  gales  and  heavy  seas 
were  experienced,  several  vessels  wrecked  and  many  badly  damaged;  bark  St.  Andrew, 
from  Kew  York  for  Ihinkirk,  reported  violent  hurricane,  lost  sails  and  cai^;  steamship 
Ilranos,  from  Liverpool  for  New  York,  reported  hurricane  from  SK  to  6W.,  lasting  t^ 
hours,  4o6t  sails,  stove  bulwarks;  steamship  Keviewer  reported  most  violent  hurricane 
from  S£.,  shifting  to  £.  and  N.,  with  thunder  and  lightning  and  torrents  of  rain,  con- 
I'used  sea  from  all  points,  lasting  8  hours,  barometer  fell  0.40  inch  in  twenty-five  min- 
utes. 12th,  central  in  about  60^  N.,  30°  W. ;  in  61°  40^  N.,  28°  50^  W.,  heavy  westerly 
gale,  high  head  sea;  southerly  winds  prevailed  over  the  British  Isles,  with  occasional 
nght  rains,  the  pressure  slowly  rising  at  southerly  stations  and  &lling  over  Scotland  and 
to  the  northward;  at  Stykkisholm,  barometer  29.37  8E.  rain;  in  66°  46^  N.,  50°  W., 
29.66,  S£.  rain;  at  Gothaab,  29.74,  8W.  fair.  13th,  central  north  of  parallel  60°  N. and 
between  the  meridiansof  30° and  40° W.;  Stykkisholm,  29.33,  SK  rain;  Gothaab, 29.68, 
W.,  W.  fair;  in  54°  N.,  d()°  W.,  WKW.,  violent  hurricane,  heavy  rain;  over  the  British 
Isles  the  pressure  fell  generally  frt)m  0.06  to  0.15  inch,  with  SE.  to  W.  winds  and  occa- 
sional light  rains.  141  h.  central  north  of  Iceland,  the  depression  spreading  westward 
over  Greenland  and  BafSn's  Bay;  Stykkisholm,  29.43,  S.  rain;  Gothaab,  29.39,  SSW. 
foggy;  the  pressure  rose  rapidly  over  the  British  Isles,  winds  shifting  to  westerly  with 
clearing  weather.  On  the  16th  the  winds  at  Gothaab  and  Stykkisholm  still  remained 
southerly,  with  rain  at  the  latter,  but  rapidly  rising  pressure  at  both  stations.  16th,  con- 
ditions changed  by  the  presence  of  low  area  No.  YII  to  the  southward.  No.  YII. — 
During  the  10th  the  pressure  fell  quite  rapidly  in  the  Northwest  and  Manitoba,  and  by 
the  morning  of  the  11th  the  depression  was  central  in  Minnesota;  Saint  Paul  29.75,  6£. 
During  the  12th  and  13th  passed  eastward  over  the  Upper  Lakes  and  Canada,  and  on 
the  momiug  of  the  14th  was  central  north  of  Quebec;  barometer  29.63  NW.,  rain;  Far- 
ther Foiut  29.84,  SW.,  fair.  16tfa,  probably  central  over  Labrador,  thence  pursuhig  an 
easterly  course  over  the  ocean  to  the  south  of  Greenland.  16th,  barometer  at  Got£iab 
29.48,  a  fall  of  0.23  inch  in  past  twenty-four  hours,  wind  changed  from  S.  to  N. ;  Styk- 
kisholm, 29.85,  a  fall  of  0.15  in  past  twenty-four  hours,  atmosphere  calm,  wind  previ- 
cuFlv  frrm  the  south;  in  51°,  36^  N.,  50°  W.,  29.57,  W.,  violent  gale,  heavy  rain;  in 
52°,  26^  N.,  31°  W.,  29.97,  SE.,  cloudy.  17th,  central  in  about  58°  N.,  40°  W. ;  barom- 
eter below  29.60  from  Labrador  to  the  meridian  of  20°  W.;  Gothaab,  29.47,  S.;  Styk- 
kisholm. 29.82,  calm;  in  54°  N.,  22°  W.,  29.49,  SE.,  heavy  rain;  in  50°,  45^  N.,  48°  W., 
29.  ri6,  WNW.,  violent  gale  and  rain.  18th,  central  in  about  58°  N.,  30°  W.;  Gothaab, 
29.74,  calm;  Stykkisholm,  29.66.  SE.,  brisk,  fair;  in  55°,  35^  N.,  14°,  40^  W.,  29.61, 
SW.,  he&yj  rain;  in  63°  N.,  34°  W.,  29.27,  SSW,  rain;  at  interior  stations,  British  Isles, 
the  pressure  rose  considerably,  but  fell  along  the  western  coast,  with  winds  shifting  to 
ea.«*t  aiid  northeast.  19tb,  central  in  about  56°  N.,  20°  W.;  in  52°  N.,  36°  W.;  29.41, 
NW.,  rain;  in  60°  N.,  23°,  40^  W.,  29.39,  W.,  gale,  fair;  in  48°  N.,  34°,  35^  W.,  W., 
gale,  heavy  rain;  the  winds  at  Thorshavn  and  Stykkisholm  chxmgcd  from  southeast,  to 
northeast  and  northwest  respectively,  with  rising  pressure;  over  the  British  Isles  the 
winds  changed  from  northeast  and  east  to  southeast  and  southwest,  with  a  variation  in 
pressure  of  from  -1-0.05  to  -|-0.12  inch.  20th,  central  off  the  Irish  coast;  in  50°  N.,  28° 
W.,  29.:^^,  W.,  rain;  in  49°  N.,  27°  W.,  29.35,  SW.,  heavy  rain;  over  the  British  Isles, 
cloudy ,  .gloomy,  or  rainy  weather  with  southwesterly  wiuds  prevailed,  the  pressure  hAd 
fallen  nt  all  stations,  but  particularly  along  the  western  coast,  where  a  change  of  from  —0. 15 
to  — 0.27  inch  was  reported.  During  this  day  the  course  of  the  depression  was  changed 
to  the  north-northeast  just  as  the  conditions  appeared  to  be  favorable  for  its  crossing  the 
British  Isles.  This  peculiar  disposition  of  pressure  in  the  progressive  movement  of  the 
central  area,  viz:  to  skirt  the  coast  of  western  Europe,  characterized  the  low  area 
throughout  the  remainder  of  its  course,  which  bounded  Scandinavia  to  the  west  and 
north.  It  is  of  importance  to  note  in  connection  herewith  that  on  the  20th  an  area  of 
high  pressure  (over  30.00)  formed  over  central  Europe,  and  moved  in  a  parallel  course 
with  the  low  area,  to  the  northeastward.  On  the  23d  this  high  pressure  covered  central 
Bussia  with  an  area  of  over  30.10.  21st,  depression  central  off  the  west  coast  of 
Scotland;  in  51°  N.,  18°  W.,  29.27,  SW.,  cloudy;  Tliorshavn,  29.43,  NE.,  feir; 
Galway,  29.42,  S.,  cloudy;  Valencia,  29.43,  S8E.,  misty.  22d,  central  north  of 
Scotland;  pressure  fell  very  rapidly  at  all  northern  stations  in  the  British  Isles, 
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Vat  rose  slowly  to  the  soathward  with  winds  shifting  from  south  to  southwest 
and  west;  lowest  pressures  as  follows:  Thoishavn,  29.20,  W.;  North  Unst,  29.22, 
8W.;  Nairn,  29.20,  SW.;  Sandwick  Manse,  29.27,  8W.;  AidxoBsan,  29.33,  8SW. 
S3d,  daring  the  day,  and  with  mnch  diminished  pressore,  the  depression  passed 
northeastward  along  the  western  coast  of  Norway,  and  on  the  morning  of  the  24Ui  was 
oentnd  north  of  Tromso,  harometer  29.24,  wind  SW;  southwesterly  winds  with  fiilling 
harometer  prevailed  over  Scandinavia.  25th,  central  north  of  the  White  Sea,  the  area  of 
29.40  extending  eastward  from  northern  Norway  to  the  meridian  of  90**  £.,  luid  south* 
ward  to  paiallei  eo*"  N.;  Tromso,  29.25,  SW.;  Archangel,  29.47,  WNW.;  Yeniseisk, 
29.45,  8E. ;  Barnaul,  29.44,  SW.  26th,  pressure  rose  rapidly  at  all  stations  above- 
named,  but  direction  of  wind  remained  the  same  except  at  Barnaul,  which  changed  to 
northwest.  Na  IV. — Since  the  4th  the  pressure  had  been  generally  below  the  normal 
over  the  United  States  between  the  80th  and  100th  meridians,  with  no  well  defined  area 
of  depression.  .  During  the  0th  a  decided  fall  in  barometer  took  place  over  Lake  Superior 
and  to  the  northward,  followed  by  brisk  southerly  winds  over  Upper  Lake  region,  Ten- 
nessee, and  the  Ohio  Valley.  On  the  morning  of  the  7th  depression  was  apparenUy  cen- 
tral over  Lake  Huron;  Alpena  barometer  0.23  inch  below  the  normoL  8th,  central  near 
Quebec  with  a  barometric  trough  below  29.80  extending  southward  to  Virginia.  During 
this  day  and  the  following  the  depression  passed  northeastward  beyond  the  Gulf  of  Saint 
Lawrence,  disappearing  in  a  high  pressure  area  then  prevailing  over  the  ocean  to  the 
south  of  GreenUmd.  No.  VI.-^This  area  developed  on  the  8th  off  the  North  Carolina 
coast.  Only  slight  evidence  ot  its  existence  was  shown  from  stations  along  the  South 
Atlantic  coast,  the  pressure  having  fiJlen  about  0.04  inch  in  the  past  twenty-four  hours.. 
The  winds  were  southwest  and  west,  accompanied  by  occasional  light  rains.  In  the 
vicinity  of  34^  N.,  70°  W.,  the  winds  were  southeast  to  soutnwest,  brisk,  wit^  rainy  or 
threatening  weather;  barometer  about  219.75.  On  this  date  the  centers  of  two  ot^er  de- 
pressions (Nos.  I  and  IV)  were  located  to  the  north  and  northwest,  one  in  the  lower 
Saint  Lawrence  valley  and  the  other  in  about  45°  N..  48°  W.  This  disposition  of  press- 
ure gave  existence  to  a  most  irregular  and  peculiar  shaped  area  of  low  (29.80),  running 
from  near  the  northwestern  coast  of  Ireland  southwestward  to  latitude  40°  N. ,  and  thence 
west-southwest  within  mudb  narrower  limits  to  the  New  Jersey  and  Massachusetts 
coasts,  from  which  locality  it  extended  northward  between  the  meridians  of  70°  and  80° 
W.  over  Canada  and  Hudson's  Bay.  This  irregular  elongated  area  of  depression  was 
bounded  to  the  north  and  south  by  areas  of  high  pressure,  over  Newfoundland  above 
90.10,  and  over  the  Azores  above  30.20.  9th,  area  centrol,  with  more  decided  form,  in 
about  38°  N.,  70°  W.;  in  37°  N.,  02°  W.,  29.95,  violent  SW.  gale,  heavy  rain;  in  42° 
N.,  «0°  W.f  29.86,  SSE.,  brisk,  heavy  lain;  in  38°  N.,  72°  W.,  29.90,  N.,  brisk,  fiiir;  off 
Cape  Hatteras,  violent  SW.  and  W.  squalls  with  high  seas;  along  the  Atlantic  coast  from 
Wilmington  to  Boston  west  to  northwest  winds  prevailed  with  pressures  genoslly  below 
39.90.  10th,  central  south  of  Nova  Scotia,  but  depression  extended  southwestward  be- 
low parallel  40°  N. ;  in  39°  N.,  07°  W.,  29.82,  SW.,  brisk,  &ir;  along  the  Middle  Atlan- 
tic and  New  England  coasts  winds  shifted  to  northerly  (brisk  to  high)  with  rising  press- 
ure; off  Cape  Hatteras  bark  Grace  Bradley  experienced  terrific  gale  from  the  north,  last- 
ing six  hours,  and  finally  settling  into  a  heavy  northeast  gale  with  tremendous  high  sea, 
decks  swept  of  everything.  11th,  rain  with  north  to  west  winds  and  rising  pressure 
(senerally  above  30.00)  prevailed  over  the  ocean  southeast  of  Nova  Scotia;  in  41°,  66^ 
N.,  61°,  06^  W.,  ship  Prince  Louis  experienced  short  hurricane  or  whirlwind,  com- 
menced at  east^southeast  and  shifted  suddenly  to  southwest  and  then  northwest,  lasting 
three  hours;  lost  suls  and  mast,  leaving  the  ship  helpless;  two  seamen  washed  over- 
board, in  41°,  20^  N.,  64°  W.,  ship  Antoinette  reported  violent  southeast  to  northeast 
gale:  vessel  foundered  at  6.30  p.  m.  Kain  or  threatening  weather  with  brisk  to  high 
soutnwest  to  northwest  winds  prevailed  over  the  ocean  south  of  Newfoundland  on  the 
14th,  during  which  time  several  vesselr  experienced  very  rough  handling  and  much 
damage  to  masts  and  soils.  No.  X. — Considerable  interest  attadies  to  the  development 
and  progress  of  this  depression  because  of  its  cyclonic  action,  the  unusually  large  num- 
ber A  vessels  wrecked  and  the  remarkable  narrowness  of  the  area  of  atmospheric  dis- 
turbance. On  the  14th  tiie  area  appeared  to  be  central  over  the  Caribbean  S^  south  of 
Porto  Rico;  in  fact,  from  the  disposition  of  surrounding  pressure  it  appears  highly  proba- 
Ue  that  the  area^originated  within  this  natural  amphitheater  formed  by  the  Western 
Antilles  to  the  north,  the  Lesser  Antilles  to  the  east,  and  the  Leeward  Islands  to  the 
soutiL  Over  the  ocean  north  of  parallel  20°  an  area  of  high  pressure  from  30.00  to  30.20 
prevailed,  and  south  of  parallel  10°  an  area  of  30.00  to  30.10.  At  Bridgetovm,  Barba- 
does,  barometer  20.08,  a  rise  of  0.05  inch  in  past  twenty-four  hours,  wind  shifted  from 
NE.  to  £.;  Fort  de  France,  Martinique,  29.81,  no  change  in  past  forty-eight  hours,  ba- 
rometer morning  of  the  11th,  29.83;  San  Juan  de  Porto  Rico,  29.95,  a  fidl  of  0.07  inch  in 
past  twenty-four  hours,  wind  shifted  frx>m  S£.  to  £.;  in  18°  N.  64°  W.,  29.56,  a  Ml  of 
0.06  indi  in  past  twen^-fimr  hours,  wind  shifted  from  K  to  NK    Stations  in  advance 
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of  the  immediate  centre  of  depression  reported  as  follows:  Navassa,  20.93  or — 0.05  inch 
in  past  twenty-four  hoars,  wind  steady  from  the  east  since  the  1st;  Kingston,  Jamaica, 
30.13  or  —r0.06  inch  in  past  twenty-four  hours,  winds  shifted  fh>m  N.  to  NW.  15th, 
probably  central  south  of  Saint  Domingo;  San  Juan  de  Porto  Rico,  30.01,  SE.,  rain; 
Fort  de  France,  29.87;  Bridgetown,  29.90,  NE.  with  increasing  force;  Santiago  deCuba, 
29.97,  N.,  light;  Navassa,  29.93,  NE.;  Kingston,  30.14,  NE.  16th,  central  south  of 
Santiago  de  Cuba,  barometer  29.96,  occasional  heavy  showers  fell  daring  the  day  with 
squallB  from  the  southeast,  at  midnight  barometer  rose  to  29.99,  atmosphere  calm;  in 
19°  45^  N.,  75°  50^  W.,  steamship  Pomona  experienced  hurricane  firom  NE.  to  SSW., 
blowing  with  great  violence,  accompanied  by  heavy  cross-seas  lasting  thirteen  hours, 
after  which  m^erated  to  a  g^e  with  heavy  rain  squalls;  Navassa,  29.90,  E. ;  Kingston, 
30.11,  SE.;  Nassau,  Bahamas,  29.87,  or  — -0.12  inch  in  past  twentv-four  hours,  wind 
shifted  firom  SE.  to  N. ;  Grand  Turk,  Bahamas,  29.90,  or  -f  0.15  inch  in  past  twenty-four 
hours,  winds  shifted  from  NE.  to  SE. ;  twenty  miles  east  of  Watling's  Island,  Bahamas, 
brig  Dadiaway  had  severe  hurricane  fh>m  NE.  to  SE.  and  S.,  lasting  ten  hours.  17th, 
central  north  of  Nassau,  barometer  29.86,  S.,  heavy  rain;  Grand  Turk,  29.90,  SE., 
strong;  Santia^  de  Cuba,  29.92,  NE.,  £sdr;  Navassa,  29.90,  NK,  cloudy;  Havana,  29.88, 
or — 0.05  inch  m  past  twenty-four  hours,  atmosphere  calm,  wind  previous  day  from  the 
SE. ;  at  all  Florida  stations  the  wind  shifted  from  SE.  and  E.  to  N.  and  NW.^  with  fall- 
ing barometer.  At  this  point  it  is  of  interest  to  call  attention  to  the  comparatively  slight 
clmnges  in  pressure  at  all  stations  heretofore  named,  indicating  their  position  as  on  the 
outskbrtB  of  the  depression  which  was  previously  referred  to  respecting  its  narrow 
diameter.  Ihiring  the  17th  the  depression  passed  northward  in  a  course  curving  slightly 
to  the  east,  path  about  two  hundred  miles  off  the  Florida  and  South  Atkintic  coasts. 
17th,  in  31°  45^  N.,  79°  W.,  schooner  C.  Berry,  about  11  p.  m.,  struck  terrific  hurricane 
fh>m  NNE.,  accompanied  with  tremendous  sea  axld  rain;  in  41°  N.,  68°  W.,  steamship 
Hetcalf,  violent  hurricane  from  SE.,  veering  suddenly  to  NE.,  lasting  three  hours;  ki 
31°  N.,  78°  30^  W.,  10  p.  m.,  schooner  Drummond  struck  cyclone  accompanied  by  heavy 
cross-seas,  vessel  on  beam-ends  for  two  hours;  in  29°  N.,  78°  30^  W.,  hurricane  from 
8SE.,  decks  swept.  ^8th,  6.30  a.  m.,  central  on  the  North  Carolina  coast.  Cape  Look- 
out 29.15  or  0.84  inch  below  the  normal,  wind  SE.,  138  miles  per  hour;  at  other  coast 
stations  the  wind  velocities  nmged  fh>m  68  to  100  miles  per  hour.  In  32°  N.,  72°  W., 
hurricane  from  SSE.  to  WNW.,  lasting  twelve  hours  and  blowing  fearfhlly  in  squalls. 
About  200  miles  north  of  Chincoteagne,  steamship  Johns  Hopkins  reported  the  following 
observations:  12.30  p.  m.,  29.95,  SSE.;  1  p.  m.,  29.80,  SE.and  S.,  brisk;  1.30 p.  m., 
29.65,  ESE.,  gale;  2  p.  m.,  29.05,  E.,  gale;  2.30  p.  m.,  28.90,  calm  for  twenty  mmutes; 
2.45  p.  m.,  barometer  rising,  wind  NNW.  with  great  fary;  5  p.  m.,  moderate  weather. 
Steamship  Lord  Clive,  in  about  39°  N.,  73°  W.,  8  a.  m.^  30.02,  rain;  10  a.  m.,  29.90, 
ENE.,  light;  noon,  29.80,  strong  breeze,  heavy  rain,  rising  sea;  2  p.  m.,  29.60,  NK, 
tremendous  high  sea;  3  p.  m.,  slowed  engines  and  put  ship's  head  to  the  eastward;  4  p. 
m.,  29.44,  NNE.,  hurricane,  blinding  rain,  high  coniVised  sea;  5  p.  m.,  29.60,  wind  sud- 
denly flew  into  the  NW.  with  learftil  violence  and  high-cross  seas;  6  p.  m.,  ditto;  8  p. 
m.,  gale  moderating,  clear  to  the  NW.,  sea  going  down,  ship's  head  put  to  the  wes^bward; 
9.30  p.  UL,  Absecum  Light  abeam,  sea  moderating;  midnight,  ^.90,  moderate  west 
breeze.  About  15  miles  NE.  of  Cape  Henlopen,  schooner  Sea  Bird,  5.30  p.  m.,  strudL 
hurricane  and  was  carried  50  miles  south.  Ten  miles  south  of  Vineyard,  schooner  Sky- 
lark encountered  heavy  gale  from  E. ,  veering  around  to  N W. ,  in  which  vessel  scud  under 
bare  poles  for  thirteen  hours.  Off  Chincoteagne,  steamship  Lucretia,  NE.  veering  to 
NW.  violent  gale,heavy  rains  and  high  seas.  About  30  miles  SE.  of  Five-fiftthom  Bank 
Lightship,  bark  £.  J.  McManerray,  from  Havana  to  New  York,  August  20th,  experienced 
fine  weather  to  the  18th,  when  baiometer  began  to  &11  rapidly,  wind  SE.,  rain  in  tor- 
rents: 2  p.  m. ,  wind  ceased  at  SE. ,  leaving  a  terrific  sea,  suddeidy  wind  came  fh)m  NNW. , 
carrying  away  portion  of  masts  and  sails;  for  two  hours  vessel  in  a  perfect  cyclone  and 
literally  submerged.  Twenty  miles  east  of  Sandy  Hook,  violent  hurricane  from  ENE.  to 
NW.,  lasting  eight  hours.  Off  Nantucket,  violent  SE.  gale,  lasting  ten  hours.  Forty 
miles  east  of  Cape  Cod,  heavy  NE.  gale,  lasting  eight  hours.  Thirty  miles  off  Sandy 
Hook,  steamship  Reindeer,  heavy  NE.  gsde,  lasting  eight  hours,  lost  masts  and  bul- 
warks, decks  completely  under  water  for  five  hours.  19th,  7.35  a.  m.,  central  south  of 
Eastport,  barometer  29.30,  or  0.07  inch  below  the  normal,  lowest,  29,16  at  11.15  a.  m., 
wind  NE.,  34  miles;  the  winds  along  the  New  England  coast  veered  from  E.  to  S.  and 
NW.,  with  velocities  ranging  from  25  to  60  miles  per  hour.  In  38°  29^  N.,  74°  16'  W., 
steamship  Holbrook  encountered  the  end  of  a  hurricane,  wind  blowing  from  NW.  to 
NK,  changing  suddenly,  sea  terrific,  decks  swept.  Thirty  miles  south  of  Gay  Head, 
near  Vineyard  Haven,  6  p.  m.,  hurricane,  carrying  away  sails  and  small  boats;  lay  to 
fbr  about  two  hours  with  lee  rail  under  water  and  sea  washing  deck.  In  42°  50^  N., 
67°  45'  W.,  schooner  J.  W.  Nickerson,  terrific  cyclone  for  sixteen  hours.  In  42°  38'  N., 
65°  20^  W.,  steamship  Memento,  revolving  gale  fh>m  SW.  to  NW.  with  heavy  crow-seas. 
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laBting  twelve  houn.  In  41^  N.,  65**  66^  W.,  violent  SW.  gale  and  high  seas  for  twenty 
hoon.  Siztymile88oathofCapeSable,fearfhlSf:.  gale,  decks  swept  In34'' N.,73*>30^ 
W.,  terrific  gale  from  ESE.  to  NW.  In  42*»  N.,  e3<»  W.,  violent  SW.  to  W.  and  NW. 
gale  and  hi^  seas.  In  42^  N.,  79"^  W.,  violent  SK  to  8W.  and  W.  gale,  tremendons 
b^^  sea.  20th,  7.35  a.  m. ,  central  south  of  Newfoundland,  depression  slowly  filling  up. 
Fioax  liaine  eastwaxd  to  C^pe  Breton  Island  the  winds  were  NW.  and  N.,  pressure 
Tanging  from  29.54  to  29.90,  lowest  at  Sydney,  C.  B. ;  over  Newfoundland  and  south- 
eastward to  50°  W.,  winds,  S£.,  barometer  29.76  to  29.94.  21st,  passed  eastward  be- 
yond 50°  W.,  combining  with  an  area  of  29.80,  then  prevailing  over  the  ocean  in  the 
region  of  pazallel  50°  N.  and  forming  a  port  of  low  area  No.  VII,  then  central  off  the 
Xrish  coast  No.  XII. — ^With  the  pressure  below  the  normal  over  the  Southeast  Bocky 
Hoontain  slope  and  Texas  since  the  13th,  the  area  appeared  central  in  Indian  Territoiy 
on  tibe  morning  of  the  15th;  thence  its  course  was  northeastward  over  Tennessee  and  the 
Ohio  Valley  to  central  New  York,  where  on  the  morning  of  the  17th  it  appe^ed  to  be 
about  stationary,  with  NE.  to  S£.  and  S.  winds  and  rain  along  the  Middle  Atlantic 
coast  On  the  18th  these  winds  had  changed  to  N.  and  NW.,  with  a  slight  rise 
in  pressure,  rain  continuing,  but  more  general  and  heavy,  owing  to  the  advance  of 
low  area  No.  X,  then  on  the  North  Oarolina  coast  No.  XIV. — On  the  20th  from 
the  Saskatchewan  Valley  southward  to  New  Mexico,  an  area  of  low  pressure,  gen- 
erally below  29.80,  prevailed.  By  the  21st  this  area  had  taken  more  decided  form  and 
was  central  in  Minnesota,  lowest  barometer  nt  Breckinridge,  29.54.  22d,  central  over 
Lake  Michigan,  Escanaba  29.52,  or  0.42  inch  below  the  normal.  During  the  23d  and 
34th  dei^ession  remained  about  stationary  in  the  Lower  Saint  Lawrence  Valley,  accom- 
panied by  light  rains  and  east  to  south  winds,  fresh  to  brisk.  25th,  depression  passed 
aoutheastwaid  off  the  Nova  Scotia  coast,  followed  over  the  ma]ritime  provinces  by  N£. 
to  NW.  winds  and  rising  pressure.  No.  XIII. — This  storm,  like  No.  X,  possesses 
throughout  portions  of  its  course  the  characteristics  of  a  tropical  cyclone,  but  lacks  de- 
cidedly hi  the^dxtraordinary  power  manifested  by  the  latter.  On  the  2Utb,  the  pressure 
fill  over  the  southern  portion  of  the  Gulf  of  Mexico  as  indicated  by  the  barometer  read- 
ings at  Havana  and  llaootalpan,  the  former  29.87,  and  the  latter  29.85,  a  ioll  at  both 
stations  of  0.02  inch  in  past  twenty-four  hours.  Fifty  miles  east  of  Alacran  Reef,  off 
the  northern  coast  of  Yucatan  Peninsula,  bark  Elvina  encountered  violent  cyclone  firom 
£NK,  which  ended  on  the  following  day  at  4  p.  m.,  wHh  wind  SS£. ;  very  high  seas 
and  tmific  squalls  were  experienced  as  the  vessel  passed  to  the  westward ;  considerable 
damage  was  reported  from  the  vicinity  of  Progreso  on  the  northwestern  coast  of  Yucsr- 
tan,  and  idso  along  the  Bay  of  Campeachy.  21st,  pressure  fell  considerably  at  all  dxdf 
stations,  an^  high  N£.  to  NW.  winds  were  anticipated  along  the  ^northern  coast.  At 
Tlaootalpan  barometer  29.79,  a  fall  of  0.U6  inch  in  past  twenty-lour  hours,  wind  shifted 
from  N.  to  W.  with  heavy  rain,  2. 37  inches  in  past  twenty-four  hours.  22d,  central  south 
of  Galveston,  the  pressure  foiling  rapidly  along  the  northern  Gulf  coast,  giving  a  variation 
of  fiom  —^.15.  to  — 0.24  inch  in  past  twenty-four  hours;  the  rainfalls  were  unusually 
heavy  and  the  winds  mostly  from  the  north,  increased  to  high.  23d,  central  in  eastern 
Texas^  where  the  pressure  was  generally  below  29.50,  lowest  barometer  at  Shreveport 
29.31;  veiy  heavy  rainfalls,  hot  no  dangerous  winds,  so  fiu:  as  reported,  accompanied  the 
progress  of  the  area  on  this  day.  During  the  24th  and  25th,  the  depression  passed 
norUwastwardover  Tennessee  and  the  Ohio  Valley,  accompanied  by  quite  decided  changes 
in  pressure,  northeast  to  northwest  winds  anid  occasionally  heavy  rains.  On  the  morn- 
ing of  the  26th  central  on  the  North  Carolina  coast,  where  brisk  to  high  NW.  to  SW. 
'  winds  were  repcnrted,  pressure  generally  below  29.80.  During  this  day  and  the  follow- 
ing passed  eastward  to  near  the  70th  meridian  and  thence  northeastwiurd  to  pamllel  4u^ 
N.  28th,  in  38°  N.,  71*»  W.,  29:92  NE.,  high,  fair;  in  40°  30^  N.,  67°  40^  W.,  29.90  E., 
high,  heavy  rain:  in  43°  N.,  64°  45'  W.,  29.95  NE.,  brisk,  fair.  29th,  central  south  of 
Nova  Scotia,  with  S£.  to  N.  winds  and  min  over  the  maritime  provinces.  In  42°  30' 
N.,  63°  45^  W.,  29.65,  NE.,  rain;  in  40°  35'  N.,  66°  25'  W.,  29.92,  NNW.,  fivir;  in  41° 
N.,  62°  W.,  29.76,  8W.,  gale,  thunder-storm;  in  43°  N.,  60°  W., 29.76  SSW.,  brisk, rain 
and  Uglitning;  in  40°  N.,  69°  W.,  30.10,  NW.,  gale.  During  the  30th  and  31st,  passed 
northeastward  south  of  Newfoundland,  combining  with  an  area  of  29.80,  then  previul- 
ing  over  the  ocean  in  the  vicinity  of  parallel  50°  N. 

Of  the  storms  confined  to  the  ocean  northwest  of  the  British  Isles,  No.  II  appeared 
on  the  1st  in  about  60°  N.,  10°  W. ;  Thorshavn,  29.66,  NE. ;  Stykkisholm,  29.93,  NW. ; 
Sandwick  Manse,  29.54,  W.  2d,  central  north  of  Scotland;  Thorshavn,  29.47,  N.; 
Sandwick  Manse,  29.95,  WSW. ;  pressure  roserapidly  over  northern  Scotland,  with  winds 
shifting  to  SW.  During  the  passage  oi  this  storm  northeastward,  the  pressure  remained 
generally  above  30.00  over  the  central  and  southern  portions  of  the  British  Isles,  with 
clear  or  partly  cloudy  weather  and  W.  to  NW.  winds.  During  the  2d,  depression  passed 
rapidly  northeastward  along  the  western  coast  of  Norway,  affecting  the  pressure  very 
sli^tly  at  eoast  stations,  and  o^  the  morning  of  the  3d  appeared  to  be  central  noirth  of 
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MONTHLY  WEATHER  REVIEW,  JULY,  1881. 

INTBODUCnOK. 

In  preparing  this  review  the  following  data,  received  up  to  Augnst  20th,  haveheen  used, 
viz :  the  regu£ur  tri-daily  weather  charts,  containing  the  data  of  simnltaneous  oheerva- 
tions  taken  at  133  Si^pial  Service  stations  and  15  Canadian  stations,  as  telegraphed  to  this 
office;  151  monthly  journals  and  174  monthly  means  from  the  former,  and  15  monthly 
means  from  the  latter;  213  monthly  regiBters  from  voluntary  ohservers;  54  monthly  reg- 
isters from  United  States  Army  post  suigeons;  marine  records;  international  simultane- 
ous observations;  monthly  reports  £rom  the  local  weather  services  of  Iowa,  Nebraska, 
and  Missouri,  and  of  the  Central  Pacific  Railway  Company;  reliable  newspaper  extracts; 
special  reports. 

BABOMSTBIC  PBE88UBE. 

The  distribution  of  mean  atmospheric  pressure  over  the  United  States  and  Canada  for 
the  month  of  July,  1881,  is  shown  by  isobaric  lines  (in  black)  upon  Chart  No.  II.  The 
area  of  lowest  pressure  covers  the  Canadian  Maritime  Provinces,  and  the  areas  o£  high 
the  Gulf  States,. Tennessee,  the  Upper  Mississippi  and  Lower  Missouri  Valleys,  and  the 
Northern  Pacific  coast  region.  Within  the  same  parallels  the  pressure  is  quite  evenly 
distributed  over  the  counlay  east  of  the  100th  meridian.  Compared  with  the  preceding 
month,  the  pressure  is  g^erally  higher  over  the  entire  country,  the  increase  ranging 
^m  0.01  to  0.13  inch.  The  regions  of  greatest  chan^  are  found  in  the  States  holer- 
ing the  Mississippi  River  and  along  the  Northern  Pacific  coast. 

Departures  from  thfi  normal  values  for  the  month, — Compared  with  the  means  for  previous 
years,  the  mean  pressure  of  the  present  month  is  below  the  average  at  all  stations  east 
of  the  boundary  formed  by  the  junction  of  the  Mississippi  and  Ohio  Rivers,  the  western 
line  of  Pennsylvania  and  the  eastern  shores  of  Lakes  Erie  and  Ontario,  and  the  Saint 
Lawrence  River.  Westward  of  this  boundary  to,  and  including  the  Pacific  coast  regions, 
the  pressure  is  generally  above  the  mean.  Within  no  district  over  the  country  do  the 
departures  indicate  an  unusual  variation  from  the  mean,  the  general  range  being  ftom 
normal  to  0.10  inch,  the  latter  reported  from  only  two  stations.  New  London  and  Wil- 
mington, and  normal  from  Galveston,  Brownsville,  Tex. ;  Punta  Rassa,  Denison,  Tex. ; 
Louisville  and  Denver.  The  regions  of  greatest  departure  are  the  Atlantic  coast  States 
frt)m  Jacksonville  to  Eastport,  the  Upper  Lake  region,  Minnesota  and  California,  show- 
ing a  variation  of  from  0.04  to  0.10  inch.  The  regions  of  least  departure  are  the  Gulf 
coast,  Tennessee  and  the  Ohio  Valley,  ranging  from  normal  to  0.02  inch. 

Barometric  ranges. — ^The  range  of  pressure  Ibr  the  month  has  in  general  varied  from  0.4 
to  0.6  inch,  and  in  the  extremes  from  0.16  inch  at  Fort  I)avis,  Texas,  to  0.97  inch  at 
Eastport.  Throughout  the  several  districts  the  monthly  barometric  range  varied  as  fol- 
lows: New  England,  0.74  inch  at  New  Haven  to  0.97  inch  at  Eastport;  Middle  Atlantic 
States,  0.52  at  Delaware  Breakwater  to  0.76  at  Albany;  South  Atlantic  States,  0.39  at 
Jacksonville  to  0.59  at  Macon  and  Kitty kawk;  Eastern  Gulf  States,  0.26  at  Key  West 
to  0.36  at  Pensacola;  Western  Gulf  States,  0.25  at  Indianola  and  Galveston  to  0.43  at 
Fort  Gibson;  Rio  Grande  Valley,  0.25  at  Eagle  Pass  to  0.30  at  Brackettville;  Ohio  Val- 
ley and  Tennessee,  0.35  at  Memphis  to  0.67  at  Columbus;  Lower  Lake  region,  0.50  at 
Cleveland  to  0.67  at  Oswego;  Upper  Lake  region,  0.54  at  Port  Huron  to  0.68  at  Mar- 
quette; Upper  Mississippi  Valley,  0.42  at  Cairo  to  0.66  at  Des  Moines;  Missouri  Valley, 
0.58  at  Leavenworth  to  0.72  at  Fort  Bennett;  extreme  Northwest,  0.62  at  Fort  Buford 
to  0.78  at  Saint  Vincent;  Northern  Slope,  0.44  at  Cheyenne  to  0.61  at  Fort  Keogh;  Mid- 
dle Slope,  0. 35  at  Fort  Elliott  to  0.56  at  Dodge  City ;  Southern  Slope,  0. 16  at  Fort  Davis  to 
0.41  at  Fort  Griffin;  Northern  Plateau,  0.54  at  Eagle  Rock  to  0.73  at  Lewiston;  Middle 
Plateau,  0.41  at  Pioche  to  0.54  at  Salt  Lake  at^;  Southern  Plateau,  0.19  at  Silver  City 
to  0.43  at  Phoenix;  North  Pacific  coast,  0.49  at  Roseburg  to  0.52  at  Portland;  Middle 
Pacific  coast,  0.37  at  San  Frandsoo  to  0.52  at  Red  Bluff;  South  Pacific  coast,  0.24  at  San 
Diego  to  0.42  at  Yuma. 

Areas  of  high  barmneter. — ^Four  such  areas  have  been  sufficiently  important  during  the 
month  of  July,  1881,  to  merit  description. 
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No.  I.-^This  area,  which  was  partly  desciihed  in  the  June  Beview  as  hi^  area  No. 
YI,  was  preseot  in  the  Upper  Lake  region  on  the  morning  ci  the  Ist  as  an  area  of  2)0.2. 
Northerly  winds  prevailed  in  the  lAke  region,  New  En^and,  and  the  Middle  Atlantic 
States,  with  clear  weather,  and  southerly  winds  and  threatening  weather  in  the  South 
Atlantic  States.  By  the  afternoon  reports,  the  winds  in  the  South  Atlantic  States  had 
shifted  to  northeasterly,  and  heavy  rains  were  reported  from  that  district  and  the  East 
Gulf  States,  and  local  rains  from  the  Ohio  Valley  and  Te^essee.  The  temperature  fell 
during  the  1st  from  4^  to  12^  at  stations  in  the  South  Atlantic  and  Gulf  States,  and  rose 
slightly  in  the  Lower  Lake  region.  The  area  moved  slowly  southeastward  during  the 
1st  and  2d,  and  on  the  morning  of  the  8d  was  central  in  Tennessee.  During  the  2d  the 
winds  in  the  Lake  region.  New  England,  and  the  Middle  Atlantic  States  hacked  to  south- 
westerly, and  the  temperature  rose  decidedly  in  all  hut  the  latter  district,  in  which  it 
remained  nearly  statiouary .  The  weather  cleared  in  the  South  Atlantic  and  Gulf  States, 
and  on  the  morning  of  thd  3d  fair  weather  prevailed  in  all  districts  east  of  the  Missis- 
sippi Bivcr  and  in  the  Northwest  During  the  3d  the  area  remained  nearly  stationary, 
t)^  pressure  increasing  slightly  in  the  Gulf  States  and  decreasing  slowly,  with  rising 
temperature,  in  the  Northwest,  and  thence  eastward  to  the  Atlimtic  coast.  During  the 
4th  the  high  harometer  moved  slowly  southward,  and  during  the  5th  and  6th  was  cen- 
tral as  an  area  of  30.1  in  the  Gulf  States;  after  the  latter  £ite  it  ceased  to  have  any 
marked  influence  on  tibe  weather  conditions.  The  minimum  temperatures  ibr  the  month 
were  caused  hy  this  area  at  many  of  the  stations  in  the  Lake  region,  the  Ohio  Valley 
and  Tennessee  on  the  1st  and  2d;  in  the  Middle  Atlantic  States  on  the  2d  and  3d,  and 
in  the  South  Atlantic  States  on  the  3d  and  4th.  Cautionary  signals  were  displayed  on 
the  Atlantic  coast  fimn  Gape  Henry,  Va.,  to  Macon,  N.  C.,  on  the  morning  of  the  1st  in 
anticipation  of  northeasterly  winds.  They  were  lowered  at  ftiidni^t  of  the  2d,  having 
heen  partly  justified  hy  the  following  maximum  velocities :  Gape  Henry,  NE.  25  miks; 
Eittyhawk,  NE.  34;  Gape  Hatteros,  NK  28,  and  Maoon,  N.  28. 

No.  II.--On  the  morning  of  the  8th  low  area  No.  11  was  central  in  Manitoba,  and  the 
pressures  in  the  Northwest  were  below  the  mean— Omaha  harometer  0.25  inch  below  the 
normal.  During  the  8th  and  9th  the  pressures  rose  rapidly  in  the  extreme  Nortiiwest 
and  in  the  Lower  Missouri  and  Upper  Mississippi  Valleys  in  rear  of  the  depression  which 
moved  eastward  north  of  the  latter  district.  The  high  area  moved  slowly  eastward 
across  the  Lakes  during  the  9th  and  10th,  causing  local  rains  in  the  Lake  region  on  the 
10th  and  11th,  and  in  New  England  on  the  latter  date.  The  minimum  temperatures  for 
the  month  at  stations  in  the  Upper  Missouri  Valley  occurred  on  the  8th  and  9th. 

No.  III. — Dturin^  the  night  of  the  20th  and  morning  of  the  21st  the  barometer  rose 
rapidly  in  all  distncts  west  of  the  Mississippi  Biver,  and  on  the  afternoon  of  the  latter 
dMe  an  area  of  high  banm&eter  made  its  appearance  in  Montana,  Fort  Shaw  barometer 
0.27  inch,  and  Fort  Buford  barometer  0.26  inch  above  the  mean.  Low  area  No.  V  vras 
then  centaral  in  the  Upper  Mississippi  Valley  near  La  Crosse.  The  pressures  west  of  the 
Mississippi  continued  to  increase  slowly  until  the  24th,  the  high  barometer  remi^ning 
nearly  stationary.  On  the  5S5th  and  5i6th  the  barometer  fell  slowly  on  the  Padfio  coast 
but  rose  slightly  in  the  Northwest  and  at  the  afternoon  report  of  the  latter  date  ih»  high 
area  was  central  in  the  Upper  MlssiaBippi  Valley,  in  which  district  and  in  the  Lake  re- 
gion the  pressures  graduuly  increased  until  the  29th,  when  the  barometer  was  above 
me  normal  in  all  districts  east  of  the  Mississippi  Biver,  excepting  the  South  Atlantic 
and  East  Gulf  States,  and  the  high  area  became  merged  in  area  No.  IV,  which  vras  then 
southeast  of  New  England.  The  minimum  temperatures  for  the  month  occurred  in  con- 
nection with  this  area  in  the  Lower  Missouri  and  Ui^er  Mississippi  Valleys  on  the  26th 
and  27th. 

No.  IV. — ^At  midnight  of  the  27th  the  pressures  were  below  the  mean  inNewEni^d 
and  the  Lower  Lake  region,  and  the  Middle  and  South  Atlantic  and  Gulf  States.  The 
pressures  increased  slowly  in  the  Middle  and  South  Atlantic  States  and  rapidly  in  New 
Engiland  and  the  maritime  provinces  during  the  28th,  and  in  the  two  latter  districts  were 
slightly  above  mean  at  miduight  Easterly  winds  prevailed  in  New  England  and  ^e 
maritime  provinces.  This  pressure  continued  to  increase  rapidly  in  these  dLstricts  during 
the  ISMh,  with  easterly  winds  in  the  former  and  southwesterly  winds  in  the  latter  dis- 
trict Local  rains  were  reported  from  both  districts,  followed  by  clearing  weather  in 
the  maritime  provinces  during  the  afternoon,  and  in  New  Ikigland  during  the  night. 
Tlw  barometer  on  the  morning  of  the  30th  was  ftmn  0.3  to  0.4  mch  above  the  mean  in 
New  England  and  the  maritime  provinces,  and  local  rainswere  reported  from  the  North 
Carolina  coast.  Theareaof  high  oarometer  remained  neariy  stationary  southeast  of  New 
Enc^land  during  the  30th  and  31st,  the  pressures  slowly  increasing  hi  the  Middle  and 
South  Atlantic  States,  and  fiilling  slowly-  in  the  Saint  Lawrence  Valley  and  in  the  Gulf; 
at  midnight  <yf  the  latter  date  the  barometer  was  still  0.38  inch  above  the  mean  in  New 
England.  Bain  continned  in  the  Middle  and  South  Atlantic  States  during  the  30th  and 
3l8l^  ciifarii^  m  the  former  district  on  the  3l8t.    Cautionaiy  signals  were  ordered  on 
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the  momiiig  of  the  30th  fh>m  Sandy  Hook,  N.  J.,  to  MaooD,  N.  C.  They  were  lowered 
from  Gape  Mhqt  to  Cape  Heniy  at  the  afteniooii  report  of  the  SOth;  at  AtlaiiticCity,  Bar- 
negat,  aiid  Sandy  Hook  at  midnight,  and  on  the  morning  of  the  Slst  at  Kittyhawk, 
Hattexna,  and  Macon.  They  were  justified  hy  the  following  maximum  velocities:  Hat- 
tescaa,  8R  32  miles;  Eittyhawk,  £.  36;  Chinooteagne,  E.  25;  Delaware  Breakwater,  NK 
31;  Atlantic  aty,  NE.  26,  and  Bandy  Hook,  K  32. 

Areas  qf  low  barometer. — ^Five  such  areas  have  heen  charted  for  the  month  of  July,  1881. 
Kone  of  them  exhibited  special  eneigy. 

Now  I. — Daring  the  3d  the  preasnre  decreased  slowly  in  the  extreme  Northwest,  and 
at  midnight  a  depression  was  central  in  the  Saskatchewan  Valley;  Fort  Stevenson,  barom- 
eter 0.32  inch  bdow  the  normal.  High  area  No.  I  was  then  central  in  Tennessee.  The 
tempemtare  had  risen  in  the  Northwest,  the  Lake  region,  the  Ohio  Valley,  and  New 
Kngland.  Idght  rains  were  reported  from  the  Northern  Rocky  Mountain  slope.  The 
depfeesion  moved  slowly  eastwud  north  of  the  Lakes,  and  at  midnight  of  the  5th  was 
central  north  of  Montr^:  thence  pursuing  a  southeasterly  course  across  New  England, 
it  was  east  iji  Boston  in  the  morning  of  the  6th,  and  had  disappeared  by  the  afternoon 
of  the  same  date.  This  depression  was  nnaocompanied  by  precipitation  in  the  North- 
west and  the  Lake  region,  but  caused  Ijght  rains  in  New  E^land  and  the  maritime 
provinces  on  the  5th.  Cautionary  signals  were  displayed  in  advance  of  this  depression 
at  stations  on  Lakes  Michigan  and  Superior.  They  were  not  justified.  The  maximum 
temperatures  for  the  month- at  a  minority  of  the  stations  in  the  Middle  Atlantic  States 
and  soathem  portion  of  New  England  oopurred  in  connection  with  this  area  on  the  6th. 

No.  IL — During  the  6th  the  barometer  fell  decidedly  over  the  Northern  Slope  and 
PlAteou  regioins,  and  in  the  afternoon  an  area  of  low  bttrometer  was  apparently  eentral 
in  the  Saskatchewan  Valley,  although  the  barometer  remained  slightly  above  the  mean 
in  all  districtB  in  the  United  States  except  on  the  immediate  Atlantic  coast  Owing  to 
misHing  i^Bports  the  track  of  the  depression  cannot  be  accurately  charted  during  the  next 
two  days,  but  the  barometer  continued  to  fall  in  the  Northwest,  and  the  depression 
moved  slowly  eastward,  and  at  midnight  of  the  7th  was  northwest  of  Fort  Garry;  Bis- 
marck, barometer  0.45  inch  below  the  normal.  On  the  afternoon  of  the  8th  it  was  north 
of  Lake  Superior;  Duluth,  barometer  0.28  inch  below  the  normaL  During  the  8th,  9th, 
and  10th  it  coatinued  its  eastward  movement  north  of  the  Lakes  and  through  the  Saint 
Lawrence  Vall^,  and  disappeared  by  the  afternoon  of  the  11th. 

No.  m  appeared  over  the  Northern  Slope  on  the  11th,  and  at  the  afternoon  report  was 
central  near  Deadwood;  barometer  0.24  inch  below  the  normaL  Local  rains  were  re- 
poarted  from  stations  in  the  extreme  Northwest.  Moving  slowly  eastward  the  depression 
was  north  of  Lake  Superior  on  the  morning  of  the  12th;  Biarquette,  barometer  0.26  inch 
below  the  normaL  -  Heavy  rains  were  reported  from  the  Upper  Lake  region.  It  con- 
tinued to  move  eastward  north  of  the  Lakes,  causing  general  rains  in  the  Lake  region 
and  occasional  thunder-storms  in  the  Mississippi  Valley;  at  midnight  it  was  north  of 
BocUiffe;  Kingsttm,  barometer  0.16  inch  below  the  normal.  Numerous  rains  were  re- 
ported from  the  Middle  Atiantic  States  on  the  13th,  and  at  midnight  the  depression  was 
west  of  Chatham;  thoice  it  moved  eastward  off  the  Atlantic  coast.  Pressures  in  the 
maritime  provinces  remained  below  the  normal  until  the  18th,  when  they  gradutdly 
recovered.    No  cautionary  signals  were  ordered  for  this  depression. 

Na  IV. — On  the  morning  of  the  16th  a  depression  made  its  appearance  inHhe  Upper 
Saint  Lawrence  Valley.  Its  track  cannot  be  accurately  charted,  but  it  moved  slowly 
eastward  through  the  Gulf  of  Saint  Lawrence  during  the  16th,  17th,  and  18th,  causing 
local  rains  in  the  maritime  provinces  and  New  England  on  all  three  dates.  At  midnight 
<^  the  19th  the  weather  had  cleared  and  the  pressure  somewhat  recovered  in  both  di»- 
triets.  Hie  baiometer,  however,  remained  below  the  normal  in  all  districts  in  the  United 
States,  excepting  the  North  Pacific  At  this  report  low-area  No.  FV  made  its  appearance 
in  (hitario,  being  central  north  of  Roekliffe;  barometer  28.58.  Moving  southeastward 
the  defMreaBSon  was  central  north  of  Montreal;  barometer  0.37  inch  below  the  normal. 
At  midnight  of  the  20th  threatening  weather  and  rain  prevailed  in  New  England,  Hie 
Lower  Lmo  regkm  and  the  Saint  l^wience  Valley.  At  midnight  of  the  21st  it  was 
oential  sonth  of  East^iort;  barometer  0.37  inch  below  the  normaL  Continuing  to  move 
eastwaid,  It  was  sontheast  of  Nova  Scotia  on  the  afternoon  of  the22d.  The  track  of  the 
id^msion  now  recnrved  to  the  northeastward,  and  it  disappeared  by  midnight  of  the 
2^  until  whidi  time  local  rains  omtinued  in  New  England  and  the  maritime  provinces. 
Gaotionaiy  si^ials  were  ordered  np  at  midnight  of  the  20th  at  Cape  May,  Delaware 
Break^irater,  and  Chinooteogue.  They  were  lowered  on  the  morning  of  the  21st,  having 
been  justified  hy  maximum  velocities  of  W.  31  miles  at  Cape  May  and  Delaware  Break- 
water, and  NE.  33  miles  at  Chincoteaguo.    The  latter  signal  was  ordered  late. 

No.  V. — ^Appealed  in  Dakota  on  theaftemoon  of  the  10th ;  Deadwood  barometer  0. 37  inch 
below  the  nomaL  The  pressures  were  below  the  normal  at  this  report  in  all  districts 
in  the  United  States  excepting  the  Northern  and  Middle  Psdfic  coast  regions.    Moving 
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southeastward  th«  depression  was  central  near  Yankton  on  the  afternoon  of  the  20th; 
Yankton  barometer  0.53  inch  below  the  normal.  At  this  report  the  winds  in  the  North- 
west and  the  Upper  Lake  region  were  nnder  its  influence,  and  local  rains  were  reported 
from  the  Uiyper  Lake  region  and  the  Upper  Mississippi  Vallej.  During  the  night  of  the 
20th  and  during  the  21M  the  depression  mored  eastward,  causing  numerous  rains  in  the 
Northwest  and  the  Upper  Lake  region,  and  at  midnight  of  the  21aft  was  south  of  Chicago. 
On  the  morning  of  the  22d  was  south  of  Toledo,  and  at  the  afternoon  report  was  west  of 
Norfolk;  thence  it  moved  southeastward;  was  south  of  Cape  Hatteras  on  the  morning  of 
the  23d;  disappeared  by  the  afternoon  report.  This  depression  caused  hea^7'  rains  in 
the  Ohio  Valley  on  the  21st  and  in  the  South  Athmtic  States  during  the  night  of  the22d 
and  morning  of  the  23d.  Cautionary  signals  were  ordered  at  Toledo  and  Sandusky  on 
the  morning  of  the  21st,  and  lowered  at  the  afternoon  report  of  the  22d,  having  been 
justified  by  a  maximum  velocity  of  £.  28  miles  at  Toledo.  Signals  were  also  ordered  up 
from  Kittyhawk  to  Chincoteague  on  the  afternoon  of  the  22d  and  lowered  on  the  after- 
noon of  the  23d.  They  were  justified  by  the  following  maximum  velocities:  Kittyhawk, 
SW.  32  miles;  Cape  Henry,  NW.  28,  and  Chincoteague,  NE.  27. 

INTERNATIONAL  MFTEOBOLOOY. 

International  Charts  Nos.  V  and  YI  accompany  the  present  Review.  The  former  is 
published  for  the  month  of  May,  1870,  continuing  the  work  for  that  year,  which  was  de- 
ay  ed  after  the  issue  of  Chart  No.  Y  for  the  month  of  April,  1879,  because  of  an  inter- 
mission in  the  publication  of  the  ^*Beobachtungen  auf  dem  Nordatlantischen  Ocean''  of 
the  ^^  Deutsche  Seewarte."  The  series  of  this  chart  are  now  complete  from  January, 
1877,  up  to  and  including  the  present  date.     Chart  No.  YI  is  for  August,  1879. 

Chart  No,  K shows  the  mean  pressure,  temperature,  and  the  prevailing  direction  of  the 
wind  at  7.35  a.  m.  Washington  or  0.43  p.  m.  Greenwich,  mean  time,  for  the  month  of 
May,  1879,  over  the  Northern  and  at  certain  isolated  stations  in  the  Southern  Hemisphere. 
There  are  two  small  areas  of  low  pressure  (29.80)  for  the  present  month;  one  situated 
just  north  of  the  Black  Sea  and  the  other  covering  Iceland,  Greenland,  and  the  surround- 
ing ocean  nort^  of  parallel  60°.  The  former  area  occupies  the  precise  r^on  over  which 
one  of  the  low  areas  (29.80)  of  May,  1877,  prevailed,  while  the  latter  presents  a  similar 
comparison  with,  the  position  of  the  area  of  29.80  in  May,  1878.  In  addition  it  should 
be  said  that  a  very  small  area,  29.60  (the  lowest  of  the  month),  for  May,  1878,  lay  off 
the  northwest  coast  of  Ireland.  The  pressure  is  generally  above  29.90  throughout  Asia, 
except  in  Toorkistan,  where  probably  another  area  of  29. 80  exists ;  along  the  Asiatic  coast 
the  pressure  is  generally  above  29.80,  although  the  prevailing  direction  of  the  winds 
would  seem  to  indicate  the  presence  of  such  an  area  over  the  ocean  south  of  the  Kamt- 
chatka  peninsula.  The  pressure  over  Hindostan  ranges  from  29.51  at  Patna  and  Deesa 
to  29.72  at  Chittagong.  In  the  United  States  the  area  of  lowest  pressure,  29.90,  prevails 
over  Texas  and  thence  northward  over  the  Eastern  Rocky  Mountain  slope  to  Dakota. 
In  Europe  this  area  covers  a  small  portion  of  southern  France,  northern.  Italy,  Austria, 
and  southern  Russia.  The  area  of  highest  pressure  (30.30),  except  at  isolated  stations, 
covers  the  Atlantic  from  35''  to  45<^  N. ,  and  25''  to  45''  W.  The  area  of  30.00  is  common 
to  the  largest  extent  of  territory,  covering,  as  it  does,  the  greater  part  of  Europe,  Algeria, 
the  West  Indies,  Canada,  Hudson's  Bay  Territory,  and  in  the  United  States,  the  Pacific 
coast  and  that  portion  of  the  country  l3ring  east  of  the  MississippL  The  following  are 
the  highest  readings  frx>m  isolated  stations:  Angra  and  Ponta  Delgado,  30.28  (769.0); 
Funchal,  30.15  (765.7);  San  Luis  Potosi,  30. 13  (765.2);  CapeTown,  30.11  (764.7);  Guada- 
l^ara,  30.10  (764.4);  Mexico  and  Fao,  30.08  (763.9);  Sfax,  30.06  (763.4);  Mauritius, 
30.04  (762.9).  The  extreme  monthly  range  of  mean  pressure  is  0.89  inch,  which  is  0.29 
inch  larger  than  in  May,  1878,  and  more  than  double  that  for  May,  1877.  The  lowest 
mean  temperatures  given  in  Fahrenheit's  scale  were  reported  from  the  following 
stations:  Fort  St.  Michaels,  26'';  York  Factory,  31**;  Godthaab,  34**;  Nikolaievsk. 
on  the  Amoor,  a^'';  Stykkisholm  and  Tromso.  42^^;  Yeniseisk,  44^^.  The  high- 
est mean  temperatures  were  reported  from  the  following  stations:  Agra,  105"; 
Allahabad,  104'';  Lucknow  and  .Deesa,  103";  Lahore,  101";  Fao,  91";  Manilla, 
86";  Free  Town  and  Nukuss,  85";  Bridgetown,  84".  The  prevailing  direction  of  the 
winds  was,  over  the  United  States,  northeasterly  in  the  Middle,  South  Atlantic,  and  East- 
ern Gulf  States;  southeasterly  between  the  90th  and  100th  meridians;  elsewhere  vari- 
able. Over  the  Atlantic  Ocean  south  of  parallel  40"  N.,  northeast  east  of  the  40th 
meridian  and  southeast  to  the  westward;  north  of  40"  N.,  northwest  east  of  the  40th 
meridian  and  southwest  to  the  westward.  Over  Europe  the  winds  were  generally  from 
the  north  and  northwest,  shifting  to  south  and  southwest  over  Italy  and  Austria.  Over 
Hindostan,  west  and  northwest,  except  south  along  the  southeastern  coast.  Along  the 
Asiatic  coast,  southeast  to  southwest  and  west  Compared  with  May,  1877  and  1878, 
there  is  very  little  change  in  pressure  along  the  Pacific  coast  of  the  United  States  and 
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over  that  coimtiy  between  the  80tli  and  100th  meridians.  Over  the  Middle  Atlantic 
States,  New  England  and  Canada,  there  has  been  a  rise  of  0.06  to  0.20  inch.  The  tem- 
perature west  of  the  100th  meridian  compares  very  closely  with  1676,  bnt  is  from  5^  to 
10^  lower  than  1877;  eastward  to  the  AUantic,  it  is  generally  lower  as  compared  with 
eiUier  year.  Over  the  ocean  comparison  can  only  be  instituted  with  1678.  Between  the 
parallds  of  30°  and  00°  N.,  there  has  been  a  Teiy  marked  rise  in  pressure,  vaiying  from 
0.20  to  0.48  inch,  while  irom  20°  to  30°  N.,  there  has  been  a  slight  fall.  The  tempera- 
tare  is  generally  high,  except  off  the  western  coast  of  Europe,  where  the  iall  is  quite 
sharp.  Over  Europe  the  pressure  is  from  0.05  to  0.20  inch  above  that  for  May,  1878, 
while  as  compared  with  May,  1877,  it  is  lower  over  the  northwestern  portion  by  about 
0.05  inch,  and  over  the  central  and  southern  portions  little  or  no  change.  Concerning 
the  temperature,  it  is  from  5°  to  10°  warmer  over  northern  and  eastern  Europe  than  in 
1877,  but  closely  compares  with  1878;  over  western  Europe  there  is  a  decided  liUl.as 
compared  with  either  year,  the  decline  extending  southward  into  Algeria.  Over  British 
India  there  is  a  &11  in  pressure,  as  compared  with  either  year,  of  from  0.05  to  0.20  inch, 
being  most  marked  over  the  northern  Provinces.  The  temperature,  as  compared  with 
either  year,  is  generally  higher  in  the  central  and  northern  Provinces;  elsewhere  lower. 
Compaj^  With  the  mean  of  the  past  two  years,  the  following  deviations  in  temperature 
and  barometer  are  reported  from  isolated  stations:  York  Factory,  -f  0°.l  and  -f  0.03 
inch;  Fort  6t.  Michaels,  — 3°.8  and  H-0.23  inch;  Godthaab,  —2° and  —^.14  inch;  St>k- 
kishohn.  -f  2°  and  —0.15  inch;  Tromso,  -f  0°.2  and  —0.03  inch;  Thorshavn,  -f  0°.4  and 
-f0.12  mch;  Archangel,  -f3°.8  and -f 0.13  inch;  Ekaterinburg,  -f5°  and -f 0.10  inch; 
Barnaul,  — 8°. 8  and  — 0.05  inch;  Yeniseisk,  — 4°.9  and  -f  0.07  inch;  Kikolaievsk on  the 
Amoor,  --0°.7;  Valdivostock,  H-0°.8  and  —0.02  inch;  Pekin  H-2°.8  and  —0.07  inch; 
Zi-Ka-Wei,  +0°.5  and  —0.03  inch;  Tokei,  H-0°.7  and— 0.02  inch;  Tashkend,  -f3°.5 
and — 0.17  inch;  Nukuss,  -f4°.7and  no  change;  Fao,  compared  with  1877  onlv,  -fl2° 
and -f 0.05 inch;  Beirut,— 0°. 5 and +0.02 inch;  Mauritius,— 2°. 6 and —0.03 inch;  Fort 
Napier,  —4°  and  -f  0.08  inch;  Cape  Town,  H-4°  and  -f  0.05  inch;  Free  Town,  — l°.5and 
— 0.01  inch;  Paramaribo,  no  change  and  — 0.03  inch;  Funchal,  — 0°.2  and  --0.05  inch; 
Ponta  Delgado,  no  change  and -1-0.22  inch;  Angra,  -fO°.l  and— 0.26  inch;  Bridgetown, 
H-2^.6and— O.lOinch;  Navassa,— 1°.6;  Medellin,— 0°.7;  San  Jos4de Costa  Rica, —3°.  1: 
Mexico,  —4°  and  —0.01  inch;  Melbourne,  — 0°.5  and  —0.07  inch;  Hobart  Town,  —10° 
and  -f  0.08  inch. 

Chart  No,  VI. — ^This  chart  displays  the  tracings  of  the  probable  courses  of  sixteen  of 
the  principal  storm  areas  of  the  Northern  Hemisphere  for  the  month  of  August,  1879. 
The  apiKTOximate  paths  of  progressive  movement  are  based  upon  daily  simultaneous  in- 
ternational observations  to  the  number  of  over  050,  besides  a  large  mass  of  irregular 
data  which  reaches  this  office  in  various  ways,  from  the  logs  of  vessels  of  the  merchant 
marine  of  the  North  Atlantic  Ocean.  Unusual  interest  attaches  to  the  low  areas  of  this 
month,  owing  to  the  peculiar  course  of  No.  J,  but  more  particularly  to  the  evidences  of 
cyclonic  disturbance,  as  indicated  in  the  characteristic  courses  of  Nos.  X  and  XIII. 
Concexning  the  general  distributicn  of  storm  paths,  the  following  is  given:  Six  storms 
were  confined  to  the  territory  of  the  United  States  and  Canada  and  the  neighboring 
waters,  as  included  within  the  meridians  of  60°  and  100°  W.  and  the  parallels  of  15° 
and  50°  N.  Two  originated  over  the  United  States,  but  passed  over  the  ocean  to  near 
the  mainland  of  Europe.  Two  first  appeared  over  the  ocean  between  Greenland  and 
northwestern  Europe,  passiDg  thence  northeastward  and  disappearing  north  of  Bussia. 
Three  ibrmed  over  the  ocean  southwest  of  the  British  Isles,  two  of  which,  after  cross- 
ing them,  passed  eastward  over  central  Europe,  while  the  other  passed  northeastward 
north  of  Scotland,  and  after  crossing  northern  Scandinavia,  disappeared  over  northern 
Bussia^  Two  formed  over  southern  Bussia,  taking  thereafter  an  easterly  course,  and 
one  passed  northeastward  from  the  Japan  Sea  to  the  Aleutian  Islands.  Of  the  storms 
over  North  America,  No.  I  appeared  in  Manitoba  on  the  1st,  the  area  of  low  pressure 
extending  southward  into  Kansas,  with  southerly  winds  thence  northward;  Fort  Garry, 
29.76,  SE. ;  Pembina,  29.70,  S.  During  the  2d  and  3d,  passed  eastward  over  the  Prov- 
inces of  Ontario  and  Quebec  attended  by  light  rains  and  moderate  changes  in  pressure. 
Morning  of  the  4th,  central  over  the  Gulf  of  Saint  Lawrence,  with  li^t  to  brisk  winds 
and  occasional  rains.  5th,  remained  about  stationary,  with  slowly  rising  pressure, 
developing  on  the  6th  into  a  very  marked  depression,  the  barometer  having  fallen  in  the 
past  twenty-four  hours  irom  0.15  to  0.25  inch.  7th,  central  off  the  southwestern  coast 
of  Newfoundland;  Sydney.  C.  B.,  29.31,  6W.;  Charlottetown,  P.  E.  I.,  29.48,  NNW.; 
Saint  John's,  Newfoundland,  29.74,  SE.  8th,  central  over  the  ocean  to  the  southeast  of 
Newfoundland;  in  45°  30^  N.,  50°  40^  W.,  29.61;  at  Saint  John's  the  barometer  rose  to 
30.12,  wind  SW.  9th,  passed  northeastward  to  near  50°  N.,  35°  W. ;  in  47°  36^  N.,  33° 
30^  W.,  29.57,  NW.  feir;  in  49°  N.,  30°  W.,  29.48,  SW.  feir;  in  44°  34^  N.,  62°  21^  W. 
steamship  Westphalia  encountered  violent  NNW.  storm,  high  seas;  in  48°  N.,  24°  W., 
29.74  a,  fozoe  7,  light  rain.    10th,  in  49°  30^  N.,  28°  35^  W.,  29.43,  N.  feir;  in  48°  45' 
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The  following  leports  are  ftom  Torions  BoorceB,  but  Indepeiideiit  of  the  data  obtafaied 
fiom  Signal  Service  stations:  Cindmiati,  for  the  week  ending  July  14th,  the  health  offi- 
cer reported  549  deaths,  213  of  which  were  caused  bv  actxud  sunstroke,  150  brought  oo 
by  the  influence  of  extreme  heat,  and  the  remainder  the  resolt  of  Tarioos  diseases 
Ijie  least  number  of  deaths  by  sunstroke,  20,  occurred  on  the  7th  and  the  greatest,  68, 
on  the  11th.  Charleston^  S.  C,  22d,  highest  temperature  ever  recorded  in  the  hifftoiy 
of  the  city  occurred  on  this  day.  but  accompanied  by  no  sunstrokes.  At  Dr.  Blackmail's 
drug  store  the  thermometer  registered  at  8  a.  m.  90®;  10  a.  m.,  96®;  12,  noon,  99.6®;  2 
p.  m.,  104®;  4  p.  m.,  101®;  6  p.  m.,  97®;  8  p.  m.,  95®;  average  fbr  the  tweJve  hours 
97.5®.  At  the  State  Quarantine  office,  8  a.  m.,  89^;  1  p.  m.,  100®;  2.30  p.  m.,  102®;  3 
p.  m.,  97®;  average  for  the  seven  hours,  97®.  Chi  the  12th  of  July,  1879,  the  temper- 
ature at  Dr.  Blackman's  reached  a  maximum  of  101®,  the  average  for  the  day 
being  95.5®.  In  warehouses  and  under  tinned  sheds  in  various  portions 
of  the  dty,  higher  temperatures  were  recorded.  At  that  time  the  suffering  from 
heat  was  very  f^reat,  fifteen  deaths  being  recorded  from  sunstroke.  A  large  number  of 
horses  were  stricken  down  in  the  streets,  and  the  street  railwajrs  wero  compelled  to  sus- 
pend operations  during  most  of  the  day.  Although  the  hourly  record  as  well  as  the 
daily  avera^  temperaturo  is  higher  for  July,  1881,  still  the  effect  of  the  heat  upon  per- 
sons and  ammols  appears  to  have  been  far  less  disastrous.  A  strong  southwest  wind  was 
blowing  nearly  all  day,  which  very  probably  relieved  the  actual  heat  of  the  bo^  by 
the  rapid  evaporation  of  moisture  from  its  surface.  During  the  heated  spell  of  JuW, 
1879,  there  was  a  perfect  calm  for  nearly  two  days.  A  carefhl  researoh  through  all  the 
accessible  authorities  on  the  subject  of  maximum  temperatures  in  Charleston  shows  that 
for  one  hundred  years  previous  to  1738  the  thermometer  had  never  reached  98®,  and  that 
for  one  hundred  and  fourteen  years  previous  to  1752  it  had  never  reached  101®,  except 
in  that  year.  From  1752  up  to  1791,  the  highest  point  reached  was  97®.  This  giv^  a 
dear  record  from  1638  up  to  1791,  showing  that  the  highest  point  reached  during  that 
period  was  101®  in  1752.  Franklin,  Ohio,  lltb,  108®  in  the  shade,  great  suffering  from 
the  heat,  but  no  sunstrokes.  Covington,  Ey.,  11th,  7  &tal  cases  of  sunstroke:  lS;h,  11 
cases,  3  fiital.  Saint  Louis,  11th,  38  cases  of  sunstroke  since  the  8th,  23  of  wnich  were 
&tal;  12th,  21  cases,  7  fiital.  Lincoln,  IlL,  2l8t,  100®  in  the  shade,  no  sunstrokes. 
Decatur,  Iowa,  2l8t,  2  sunstrokes,  1  fiital.  Springfield,  111.,  21st,  several  sunstrokesi 
none  &tal.  Louisville,  Ky.,  11th,  7  fiitdl  cases  of  sunstroke;  12th,  2  fatfd.  Memphis, 
Tenn.,  12th,  4  fiital  cases  of  sunstroke.  Pittsburgh,  12th,  7  sunstrokes,  4  iatoL  L»- 
&yette,  Ind.,  12th.  6  fatal  cases  of  sunstroke;  hogs  and  cattle  dying  from  excessive  heat. 
Dayton,  Ohio,  lltn,  100  cases  of  sunstroke,  30  of  which  were  fatiu;  12th,  5  &tal  cases. 
ShelbyYille,  Ind.,  12th,  a.  m.,  102®;  2pm.,  106®,  hottest  for  past  thirty-six  years; 
evening,  100®;  3  fiital  sunstrokes.  Kankakee,  111.,  12th,  1  fiital  case  of  sunstroke;  hot- 
test weather  for  many  years.  Springfield,  Ohio,  12th,  12  cases  of  sunstroke,  2  &tal. 
Wilmington,  Ohio,  10th  to  12th,  temperature  remained  steady  from  99®  to  101®;  hottest 
in  past  forty  years;  2  fiital  cases  of  sunstroke.  Portsmouth,  Ohio,  12th,  104®  to  106®; 
5  cases  of  sunstroke,  1  fiital.  Lima,  Ohio,  12th,  8  cases  of  sunstroke,  none  fiital.  Piqna, 
Ohio,  12th,  100®  in  the  shade;  3  cases  of  sunstroke,  1  fiital.  Logon,  Ohio,  12th,  103®  in 
the  shade;  5  cases  of  sunstroke,  2  ifatal.  Zancsville,  Ohio,  11th,  6  cases  of  sunstroke, 
none  fiKtal;  12th,  5  cases,  none  fiital.  Fort  Wayne,  Ind.,  12th,  2  cases  of  sunstroke,  1 
fiitaL  Rising  Sun,  Ind.,  12tb,  102®  in  the  shade;  2  cases  of  sunstroke,  none  fiitaL 
Wayneeville,  Ohio.  12th,  1  fiital  sunstroke.  Paris,  Ky. ,  12th,  1  fiital  sunstroke.  Keokuk, 
Iowa,  12th,  100®  in  the  shade;  1  fiital  sunstroke.  Madison,  Ohio,  12th,  1  fiital  sun- 
stroke. Somerset,  Ohio,  12th,  6  cases  of  sunstroke,  none  fiitaL  Vincennes,  Ind., 
12Ui,  1  fiital  sunstroke.  Ciroleville,  Ohio,  12th,  7  cases  of  sunstroke,  none  fiMal. 
Gore,  Ohio,  12th,  106®  in  the  shade,  hottest  ever  known;  all  business  suspended. 
New  Albimy,  Ind.,  12th,  102®  to  104®  flx>m  11  a.  m.  to  4  p.  m.;  6  cases  of  sunstroke, 
3  fiitaL  Burlington,  Iowa,  12th,  100®  in  the  shade.  Muncie,  Ind.,  11th,  100®  to 
103®  in  the  shade;  6  cases  of  sunstroke,  1  fatal.  Thornton,  Ind.,  11th,  104®  in  the 
shade,  highest  ever  known;  no  sunstrokes.  Charleston,  Ind.,  11th,  103®  in  the  shade; 
2  cases  of  sunstroke,  1  fatal.  Connersville,  Ind.,  11th,  104®  m  the  snade;  2  cases  of  sun- 
stroke. Alton,  m.,  11th,  1  fatal  sunstroke.  Sidney,  Ohio,  11th,  103®  in  the  shade;  1 
fiital  sunstroke.  Madison,  Ind.,  11th,  1  fatal  sunstroke.  Columbus,  Ind.,  11th,  1  fiital 
sunstroke.  Clinton  111.,  12th,  maximum  temperature  for  past  ten  days  102®  to  106®; 
hottest  ever  known,  all  business  suspended;  no  sunstrokes.  Danville,  111.,  102®  in  the 
shade;  4  cases  of  sunstroke,  all  laborers  suspended  work;  warmest  in  fifteen  years.  New 
Castle,  Ind.,  12th,  1  fiital  sunstroke.  Bluflon,  Ind.,  12th,  104®  in  the  shade;  10  cases 
of  sunstroke,  none  fatoL  Knightstown,  Ind.,  12th,  2  cases  of  sunstroke,  none  fiitaL 
Peru,  Ind.,  12th,  hottest  fbr  mainr  years,  no  sunstrokes.  Tuscola,  Ind.,  12th,  100®  to 
105®  in  the  shade,  several  cases  of  sunstroke,  none  fiital.  Indianapolis,  9th,  3  cases  of 
sunstroke,  2  fhtal;  10th,  104®,  8  cases  of  sunstroke,  3  fatal;  11th,  100®  at  4  p.  m.,  8  cases 
of  sunstroke,  4  fiUoI;  12th,  99®,  7  cases  of  sunstroke,  2  fiitaL    Southport^  Ind.,  12th,  1 
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fistel  sunstroke.  Wheeling,  W.  Ya.,  12th,  1  &tal  sunstroke.  Chicag),  8th,  12  snn- 
stzofceB,  4  &taL  Assomption,  DL,  8th,  1  £Eital  sunstroke.  Paxton,  BL,  8th,  1  &tal 
SDDstroke. 

FrotL — Campo,  Cal.,  1st,  light;  Crows  Nest,  Mont,  17th,  light,  18th, heavy;  Fall  RlTer, 
6th,  heavy;  Caiaon  City,  Nev.,  3d,  light;  CoiEilYille,  Utah,  8th. 

PSBCIPITATIOV. 

Hie  general  distribution  of  rain&Jl  finr  July,  1881,  is  shown  on  Chart  No.  Ill,  from 
the  reports  of  over  500  stations.  From  the  table  in  the  left-hand  comer  of  the  chart  is 
obtained  a  monthly  average  for  each  of  the  various  districts,  determined  from  the  records 
(eovering  a  period  of  many  years)  of  Signal  Service  stations,  and  also  a  comparison  of 
the  present  month  with  such  averages.  Upon  examination  of  the  chart  and  a  com- 
parison with  the  records  of  July  for  previous  years,  it  is  found  that  there  is  a  general 
aeflciency  over  the  country  east  of  the  100th  meridian,  being  most  marked  in  Tennesce 
and  the  Ohio  Valley.  Within  this  large  area  of  unusual  deficiency  for  the  month,  there 
is  a  small  area  of  remarkable  excess,  4.69  inches,  covering  the  Upper  Mississippi  Valley; 
thae  are  small  excesses  in  the  South  Atlantic  States  and  m  the  Upper  Lake  and  Northern 
FlMdfie  Coast  regions.  Although  no  precipitation  was  reported  during  the  month  through- 
ont  Oalifomia  west  of  the  Sierra  Nevadas,  the  condition  is  normal.  Over  the  Plateau 
vegioDS  and  at  the  Rocky  Mountain  stations  the  usual  irregularity  of  distribution 
prevails.  In  southeastern  Arizona  and  southern  New  Mexico  an  unusually  heavy  pre- 
cij^totion  was  recorded  for  the  month. 

DeekUiims  frcm  the  average  precipUatMn  far  several  years, — Illinois:  Anna,  this  July  is 
tiie  only  month  during  the  past  eighteen  years  that  has  no  record  of  rainfiill.  Maine: 
Gaidiner,  monthly  rainfall  0. 38  inch  above  the  mean  for  past  forty-five  years.  Missouri : 
Saint  Louis,  Missouri  Weather  Service  reports:  monthly  rainfall,  1.70  inches  below  the 
normaL  New  York:  North  Volney,  monthly  rainfall,  1.18  inches  below  the  mean  for 
tiie  past  thirteen  years. 

Special  heavy  rains, — 1st,  Wilmington,  N.  C,  4.48  inches;  Smithville,  N.  C,  2.85; 
Elwworth,  N.C.,  2.25,  in  1  hour  and  15  minutes.  3d,  New  Orleans,  La.,  3.11  in  1  hour 
and  15  minutes.  4th,  San  Gorgonio,  CaL ,  0. 94,  in  one  hour  and  30  minutes.  6th,  Elmira, 
HL,  1.23,  in  39  minutes.  6th  and  7th,  Ames,  Iowa,  4.70.  Dubuque,  Iowa,  2.17,  in  2 
hofurs.  9th,  £1  Paso,  Tex.,  6.50  in  2  hours.  9th  and  10th,  De  Soto,  Nebr.,  2.80.  10th, 
Boboqae,  Iowa,  3.32;  Lo^m,  Iowa,  3.00;  Ames,  Iowa,  4.55;  Clear  Creek,  Nebr.,  125, 
in  25  minutes.  11th,  Ames,  Iowa,  5.35;  Port  Jervis,  N.  T.,  1.62,  in  1  hour  and  30 
minutes;  Ellsworth,  N.  C,  2.00,  in  1  hour;  Paterson,  N.  J.,  0.50,  in  4  minutes.  12th, 
Fort  Seoitt,  Kans.,  3.80;  Flemington,  W.  Va.,  2.00  in  2  hours;  Detroit,  Mich.,  2.23,  in  'l 
hour.  13th,  Carroll,  Ohio,  12.00,  in  3  hours,  (estimated).  14th,  College  Hill,  Ohio, 
2.60  in  4  hours.  19th,  Port  Fads,  La.,  2.96;  Omaha,  Nebr.,  1.00  in 20  muiutes.  20th, 
Hallory  Lake,  Hillsdale  County,  Mich.,  0.90  in  10  minutes;  Niles,  Michigan,  3.08, 
Angosta,  Ga.,  1.28,  in  1  hour  and  5  minutes.  20th  and  21st,  Coldwater,  Mich.,  3.90. 
21s^  Madison,  Wis.,  4.32;  Riley,  Hl.^  2.03,  in  45  minutes;  LaCrosse,  Wis.,  5.00;  Cresco, 
Iowa,  2.18,  in  1  hour;  Langanore  Mills,  Vernon  County,  Wis.,  7.00,  in  14  hours.  21st 
and  5e2nd,  North  Lewisburg,  Ohio,  4.50;  Niles,  Mich.,  3.60  in  10  hours;  Fort  Supply, 
Ind.  T.,  5.10.  22d,  Columbus,  Ohio,  2.24,  in  9  hours;  Ellsworth,  N.  C,  1.25  in  2  hours 
and  90  minutes;  Helvetia,  W.  Va.,  2.91,  in  10  hours;  Memphis,  TeniL,  0.81,  in  20 
minutes;  Silver  City,  N.  Mex.,  2.03  in  1  hour.  24th,  Guttenberg,  Iowa,  0.63  in  30 
minutes;  LaCrosse,  Wis.,  0.75  in  8  minutes.  25th,  Antrim,  N.  H.,  4.33;  Ashland,  N. 
H.,  a60;  Behnont,  N.  H.,  3.08;  Rowe,  Mass.,  3.00  in  12  hours;  Auburn,  Ala.,  1.05  in 
30  minutes.  25th  and  26th,  Grafton,  N.  H.,  3.40;  Lake  Village,  N.  H.,  2.89;  Weir's 
Bridge,  N.  £L.  a74;  Bristol,  N.  H.,  4.29;  Wolfboro',  N.  H.,3.00;  Williamstown,  Mass., 
3.75.  20th,  Tocson,  Ariz.,  3.00  in  0  hours  and  44  minutes.  27th,  Wilmington,  N.  C, 
2.872Smithville,  N.  C, 2.81 ;  New  Orleans,  La.,  1.13,  in  42  minutes.  28th,  Fort  Barran- 
cas, Fla.,  1.17,  in  30  minutes.  30th,  Denver,  Colo.,  1.10,  in  20  minutes.  31st,  Atco, 
N.  J.,  3.00,  in Shouis;  pyberry.  Pa.,  1.00  in  15  minutes. 

Lanetl  wnmlhly  rtditfalls, — ^Ames,  Iowa,  16.31  inches;  Wilmington,  N.C.,  12.40;  Cedar 
Key,  11.86:  Smithville,  N.C.,  10.65;  Dubuque,  10.53;  Port  Eads,  10. 44;  Mount  Washing- 
ton, 9.93;  Maoon,  N.  C,  9.70;  Silver  City,  N.  Mex.,  9.62;  Logan,  Ind.,  9.50;  Helvetia, 
W.  V&,  9.48:  Madison,  9.47:  Fort  Supply,  Ind.  T.,  9.34;  La  Crosse,  8.86;  Cape  Henry, 
aST;  NUcs,  MidL,  a48;  £lPaao,ai7;  Auburn,  N.  H.,  7.92;  Rockford,nL,7.72;  Flem- 
ington, W.  Va.,  7.60;  Cresco.  Iowa,  7.59;  Ellsworth,  N.  C,  7.37;  Hudson,  Mich.,  7.14; 
Independence,  Iowa.  7.10;  Jonnsontown,  Va.,  7.00;  NewOrleans,  6.97;  Coldwater,  Mich., 
6.75;  ClesrCieek,  Nebr.,  a58;  Pike's  Peak,  6.55;  Norfolk.  6.47;  Saint  Augustine,  Fla., 
6.38;  De  Soto,  Nebr.,  6.35;  Portsmouth,  N.  C,  6.33;  Antnm,  N.  H.,  6.23;  Fort  Barran- 
flM,  F1&,  6.81;  Beloit,  Wis.,  6.20;  Hatteras.  N.  C,  6.16. 

ehmaUesi  moitMy  m^i^liIZs. — ^In  Oalifomia,  tnroughout  the  San  Joaquin  and  Sacramento 
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Valleys  and  westward  to  the  ocean,  the  precipitation  varied  from  0.00  to  0.03  inch;  south 
of  Tulare  Lake,  along  the  line  of  the  Southern  Pacific  Railroad  to  the  115th  meridian,  no 
rain  fell  during  the  month,  although  no  less  than  eighteen  stations  reported  regular  ob- 
servations. Over  the  Sierra  Nevada  Mountains,  along  line  of  the  Central  Pacific  Rail- 
road, east  of  the  Sacramento  to  the  Nevada  State  line,  eight  stations  reported,  at  only 
one  of  which  rain  fell,  viz,  Truckee,  0.18  inch.  Elsewhere,  the  smallest  rainfalls  are 
reported  as  follows:  Elko,  Nev.,  0.01  inch;  Corinne,  Utah,  and  Ashwood  Tenn.,  0.02; 
Texas  Hill,  Ariz.,  0.03;  Fort  Concho,  Tex.,  0.04;  Beowawee,  Nov.,  0.05;  Reno,  Nev., 
Fort  Totten,  Dak.,  and  Saint  Meinrad,  Ind.,  0.10;  New  Harmony,  Ind.,  0.11;  Laredo, 
Jackshorough,  and Clarksville,  Tex.,  0.12;  Bois^  City,  0.13;  Cairo,  111,  0.18;  Yuma,  Ariz., 
and  Hot  Springs,  Nev.,  0.20;  Austin,  Tenn.,  0.20;  Salt  Lake  City,  Utah,  and  Smith- 
ville,  Dak.,  0.21;  Pioche,  Nev.,  and  Terry's  Landing,  Mont,  0.23;  Terrace,  Nev.,  0.29; 
Port  Angles,  Wash.,  0.30;  Point  Pleasant,  La.,  0.31;  Carson  City  and  Otego,  Nev.,  0.34; 
Fort  Scott,  Eans.,  and  Madison  Barracks,  N.  Y.,  0.38;  Fort  Keogh,  Mont.,  0.39;  Fort 
Pembina,  Dak.,  and  Fort  Douglas,  Utah,  0.40;  McPherson  Barracks,  La.,  0.43;  Greens- 
bo^o^  N.  C,  0.46;  Thomville,  Mich.,  0.47;  and  Saint  Vincent,  Minn.,  0.48. 

Bainy  days. — Tlie  number  varied  in  New  England  from  8  to  21;  Middle  Atlantic 
States,  7  to  15;  South  Atlantic  States,  6  to  17;  East  Gulf  States,  6  to  17;  West  Gulf 
States,  4  to  14;  Ohio  Valley  and  Tennessee,  5  to  17;  Lower  Lake  region,  8  to  12;  Upi>er 
Lake  region,  5  to  12;  Upper  Mississippi  Valley,  1  to  12;  Missouri  Valley,  5  to  11;  Red 
River  of  the  North  Valley,  6  to  11;  Texas,  1  to  12;  Rocky  Mountains,  5  to  16;  Middle 
Plateau,  0  to  10;  Southern  Plateau,  2  to  20;  California,  0  to  4;  North  Pacific  coast 
region,  8  to  13. 

Cloudy  days. — The  number  varied  in  New  England  from  3  to  11;  Middle  Atlantic 
States,  3  to  10;  South  Athintic  States,  2  to  12;  East  Gulf  States,  1  to  7;  West  Gulf 
States,  1  to  7;  Ohio  Valley  and  Tennessee,  0  to  4;  Lower  Lake  region,  2  to  5;  Upper 
I^ke  region,  2  to  7;  Upper  Mississippi  Valley,  0  to  7;  Missouri  Valley,  1  to  8;  Red 
River  of  the  North  Valley  3  to  7;  Texas,  0  to  6;  Rocky  Mountains,  2  to  10;  Middle 
Plateau,  0  to  7;  Southern  Plateau,  0  to  12;  California,  0  to  G;  North  Pacific  Coast  re- 
gion, 6  to  11. 

Snow. — Missoula,  Mont.,  31st,  snow  was  clearly  seen  on  several  of  the  highest  peaks 
in  the  main  range  of  Bitter  Root  Mountains,  among  the  most  prominent  being  Lo  Lo. 
Dayton,  Wash.,  6th,  light  snow  fell  on  mountains  ten  miles  to  the  southeast. 

Rain  from  a  doudlesa  sky. — ^Wooeter,  Ohio,  30th,  at  9  p.  m. 

Hail  storms  were  of  frequent  occurrence  in  the  various  districts,  the  most  destructive 
being  reported  as  follows:  Lawrence,  Mass.,  4th,  2.40  p.  m.,  most  violent  ever  known 
here;  for  about  ten  minutes  hail-stones  fell  the  size  of  English  walnuts;  damage  to  pri- 
vate residences,  mills,  green-houses,  and  worknshops  is  estimated  at  thousands  of  dollars; 
fruit  trees  terribly  iiyured.  South  Framingham,  Mass.,  4th,  heaviest  for  many  years; 
great  damage  to  crops  and  window-glass;  one  fiorist  lost  800  panes  from  his  green-house. 
Tewksbury,  Mass.,  4th,  very  destructive;  crops  and  fruit  trees  badly  damaged;  in  one 
hot-house  3,000  panes  of  glass  broken;  windows  at  the  State  Asylum  damaged  to  the 
amount  of  several  hundred  dollars.  .  Lynn^  Mass.,  4th,  12.40  p.  m.,  hail-stones,  size  of 
cherries,  largest  ever  seen  here  before;  much  damage  to  vegetable  and  farm  crops.  Flem- 
ington,  W.  Va.,  16th,  three  miles  north  of  station  a  strip  of  ground  half  a  mile  wide  and 
six  miles  long. was  badly  damaged  by  hail,  which  lay  in  heaps  upon  the  earth;  fruit- 
trees  stripped  of  foliage,  tobacco  and  com  destroyed,  and  other  crops  more  or  less  damaged. 
Brockton,  Mass.,  21st,  hoil-stones  varied  from  half  an  inch  to  one  and  a  half  inches  in 
diameter;  damage  to  window-glass  very  severe;  all  the  large  factories  suffered  heavy 
loss;  reports  from  surrounding  agricultural  towns  indicate  an  immense  amount  of  damage. 
Phillips,  Me.,  21st, 'hail-stones  of  all  sizes  and  shapes,  square,  long,  round,  and  vary- 
ing in  size  from  walnuts  to  near  a  man's  fist;  great  damage  to  crops  and  buildings. 
Abington,  Mass.,  21st,  hail-stones  size  of  large  hickory  nuts;  considerable  damage  to 
crops.  Winona,  Wis.,  hail-stones  size  of  hen's  eggs,  trees  sti;ipped  of  foliage,  and  large 
quantities  of  window-glass  broken.  Cnmberland  County,  Me. ,  26th,  5.30  p.  m. ,  passed  from 
SW.  toNE.,  through  the  townships  of  Falmouth,  Cumberland,  and  Yarmouth,  for  adistance 
of  about  20  miles ;  width  of  path  from  one  and  a  half  to  two  miles.  The  central  part  of  the 
storm  belt  was  the  most  destructive,  and  within  the  limit  of  a  quarter  of  a  mile  every  crop 
was  literally  cut  to  pieces.  Whole  fields  of  grass  were  buried  beneath  the  tremendous  fall 
of  hail,  orchards  were  completely  stripped  of  foliage  and  small  limbs,  and  in  some  instances, 
trees  eighteen  inches  in  diameter  were  broken  off^  *  *  like  pipe  stems. ' '  Every  house  in  the  line 
of  the  storm  had  its  windows  completely  riddled.  The  hail-stones  varied  in  size  from  large 
marbles  to  hen's  eggs,  and  fell  in  such  quantities  that  at  some  points  of  the  storm  path, 
on  the  following  morning,  they  were  gathered  to  the  depth  of  two  feet,  and  again,  even 
as  late  as  noon,  some  portions  of  the  wagon  roads  were  covered  with  a  ^'perfect  bedding 
of  hail -stones."  The  loss  to  the  farming  community  is  estimated  at  $30,000.  No  such' 
storm  has  ever  visited  this  section  since  1833,  when  the  hail  was  about  as  luge,  and  the 
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path  identicaL  Hodley,  Me.,  2l8t.,  most  yiolent  and  destmctive  storm  within  the 
memoiy  of  the  oldest  inhabitant;  all  glass  on  the  north  sides  of  buildings,  where  not 
protected,  was  broken;  tobacco  and  com  crops  a  total  loss;  trees  were  stripped  of  their 
Ibliage,  and,  in  some  instances,  those  having  a  diameter  of  about  one  foot  were  twisted  or 
broken  off;  dead  birds  were  found  under  almost  eveiy  tree.  Sparta,  Ky.,  21st,  hail- 
stones size  of  hen's  ^gs,  causing  great  damage  to  fruit  and  com.  Saint  John,  N.  B., 
2l6t,  great  damage  to  crops  in  parts  of  Kent  County,  particularly  in  the  parishes  of  Richl- 
bucto  and  Welford.  Hadlyme,  Conn.,  21st,  most  violent  since  June  28th,  1838,  when 
half  the  windows  in  the  town  were  destroyed,  and  much  other  damage  done.  Hail- 
stones size  of  large  walnuts;  the  damage  to  fiirming  industries  will  reach  many  thousand 
dollais. 

RELATIVE  HUMIDITY. 

The  x>ercentage  of  mean  relative  humidity  for  the  month  ranges  as  follows:  New  £n- 
^and,  irom  68  to  90;  Middle  Atlantic  States,  56  to  81;  South  Atlantic  States,  53  to  82: 
East  Gulf  States,  68  to  76;  West  Gulf  States,  56  to  77;  Ohio  Valley  and  Tennessee,  58 
to  76;  Lower  Lake  region,  64  to  72;  Upper  Lake  region,  63  to  74;  Upper  Mississippi 
Valley,  61  to  75;  Missouri  Valley,  64  to  74;  Red  River  of  the  North  Valley,  59  to  73; 
Texas,  52  to  62;  Middle  Plateau,  30  to  42;  Southern  Plateau,  43  to  61;  California,  33  to 
77;  Oregon,  46  to  64;  Washington  Territory  (Olympia),  71.  High  stations  report  the 
following  percentages  not  corrected  for  altitudes:  Pike's  Peak,  69.0;  Santa  F<S,  55.0; 
Cheyenne,  55.8;  Denver,  47.6;  Mount  Washington,  81.8. 

WINDS. 

The  prevailing  winds  during  the  month  of  July,  1881,  at  Signal  Service  stations,  are 
shown  on  Chart  No.  II  by  arrows,  which  fly  with  the  wind.  Between  the  82d  and  92d 
meridians,  westerly.  Along  the  South  Atlantic  coast,  southeast,  and  on  the  Middle 
Atlantic  and  New  England  coasts,  southwest  to  northwest.  In  the  Western  Gulf  States 
and  Missouri  Valley,  east  and  south.  Over  Texas  and  the  eastern  Rocky  Mountain 
sk^e,  south  and  southeast.  In  the  Plateau  regions,  southerly,  and  along  the  Pacific 
coost,  westerly. 

Total  macemerUs  of  the  air. — ^The  following  are  the  largest  total  movements  at  the  Signal 
Service  stations:  Mount  Washington,  14,442;  North  Platte,  11,319;  Hatteras,  10,543; 
Portsmouth,  N.  C,  10,175;  Moorhead,  9,657;  Chincoteague,  9,434;  Son  Francisco,  9,384; 
Kitty  Hawk,  9.082;  Fort  Sill,  8,904.  The  smallest  are:  La  Mesilla,  1,406;  SUver  City, 
1,910;  Pbopnix;  1,989;  Memphis,  2,083;  Florence,  2,351;  Lynchburg,  2,526;  Uvalde, 
2,596;  Springfield,  Mass.,  2,641;  Roseburg,  2,668;  Lewiston,  2,709;  Nashville,  2,721; 
Augusta,  2, 72i8;  Fredericksburg,  2,837;  San  Antonio,  2,850;  Morgantown,  2,855;  Tucson, 
2,861. 

High  winds, — ^Winds  of  50  miles  per  hour  and  over  were  reported  as  follows:  On  sum- 
mit of  Mount  Washington,  13th,  14th,  10th;  maximum  velocity,  60  miles,  NW.,  13th. 
On  summit  of  Pike's  Peak  no  high  winds  were  reported  during  the  month,  the  maxi- 
mum, 40,  SW.,  oixjurred  on  the  10th;  Sandusky,  56,  NW.,  12th;  Cape  May,  60,  SW., 
14th;  Kittyhawk,  60,  N.,  7th. 

Lolcal  storms. — Few  storms  of  this  character  have  occurred  during  the  month,  at  least 
those  particularly  destructive,  and,  except  the  ^iolent  tornado  at  New  Ulm,  Minn.,  none 
accompanied  with  any  unusual  demonstration  of  force  or  attended  with  great  loss  of 
life  and  property  have  been  reported.  « 

On  the  al'temoon  of  the  15th  the  terrible  tornado  which  visited  portions  of  southern 
Minnesota  appeared  first  as  a  violent  northwest  storm  over  the  western  portion  of  the 
State  and  eastern  Dakota,  in  the  vicinity  of  Big  Stone  and  Traverse  Lakes.  With  in- 
creasing energy  the  storm  traveled  southeasterly  down  the  valley  of  the  Minnesota  River, 
d»olating  portionsof  the  following  counties:  Big  Stone,  Lac  Qui  Parle,  Swift,  Chippewa, 
Renville,  Sibley,  Brown,  Nicollete,  and  Blue  Earth.  The  general  atmospheric  conditions 
pxeoeding  and  accompanying  the  formation  of  this  storm  are  given  as  follows:  Since  the 
10th  there  had  prevailed,  with  remarkable  persistence,  an  area  of  comparatively  low 
pressure  over  the  western  portions  of  Iowa  and  Minnesota,  and  the  eastern  portions  of 
Nebraska  and  Dakota.  There  was  considerable  variability  in  the  barometric  readings 
within  the  area  of  low  during  this  period,  ranging,  as  they  did,  from  29.65  to  29.96.  At 
midnight  of  the  10th  the  winds  throughout  the  four  States  above  mentioned  were  from 
N.  to  £.,.wlth  temperatures  ranging  firom  57°  to  74°.  On  the  following  morning,  with 
the  advent  firom  ^katchewan  Valley  of  an  area  of  low  pressure,  the  barometer  fell 
fh>m  0.03  to  0.18  inch  below  the  normal,  tbllowed  over  Iowa  and  Nebraska  by  a  veering 
of  winds  to  the  SE.,  occasional  light  rains,  and  slowly  rising  temperature.  Eliminating 
the  element  of  diurnal  change,  there  was  noted  the  steady  advance  northward  of  a  high 
thermal  belt,  coupled  with  the  significant  constancy  of  southerly  winds  south  of  parallel 


22  BEPOBT  OF  THE  CHIEF  SIGNAL-OFFICES. 

45^  and  of  W.  to  NW.  winds  to  the  northward  as  &r  as  Manitoba.  These  oonditifnis 
oontintiing  unabated,  there  appeared  on  the  afternoon  of  the  15th  a  belt  of  high  tempera- 
tures, ranging  from  90^  to  100^,  extending  from  eastern  Iowa  westward  to  eastern  Wyo- 
ming and  Colorado.  Over  norUiem  Minnesota  and  Dakota  the  temperature  ranged  fiom 
70^  to  85^  with  W.  to  NW.  winds,  presenting  in  the  extreme  a  thermal  range  of  30^  be- 
tween the  opposing  northerly  and  southerly  movements  of  the  atmosphere.  Here  was 
abundant  evidence  of  a  veiy  powerftd  concomitant  in  the  event  of  sudden  and  violent 
displacements  of  atmospheric  equilibrium.  Throughout  Western  Dakota  on  the  15th 
thunder-storms  occurred  at  various  points  and  with  considerable  severity.  Betuming  to 
tbe  supposed  reffi<Hi  of  commencement,  we  find  the  first  evidence  of  destructive  force 
manifested  at  uie  town  of  Odessa,  on  the  Hastings  and  Dakota  Bailroad,  where  four 
buildings  were  demolished.  Passing  thence  southeastward  the  storm  swept  the  sparsely 
settled  country  for  a  width  of  from  one  to  two  miles,  destroying  £irm-houses,  bams,  fiurm 
machinery,  and  killing  horses,  hof^s,  and  cattle.  At  the  town  of  Fairfield,  Mayer  town- 
ship, Swift  County,  nearly  every  building  was  blown  to  pieces,  four  persons  killed,  and 
fifteen  wounded.  Outside  of  the  town  farm-houses  in  the  track  of  the  storm  were  de- 
stroyed to  the  number  of  nine;  their  contents  and  the  broken  timbers  were  scattered 
over  the  ground  for  hundreds  of  yards.  The  bridge  over  the  Pomme  de  Terre  Biver  was 
lifted  fh>m  its  foundation,  turned  over,  and  carried  four  rods  do¥m  the  river.  At  Bird 
Island,  Renville  County,  several  houses  were  blown  down  and  others  unroofed,  but  no 
Uves  lost;  the  most  violent  portion  of  the  storm  lay  farther  to  the  southwest.  At  Oaiio 
the  storm  was  more  violent;  one  building  was  lifted  bodily  into  the  air  and  blown  to 
pieces;  great  damage  was  done  to  other  buildings;  five  peraons  badly  iigured.  In  flie 
town  of  Wellington  three  persons  were  killed  and  several  wounded;  six  buildings  de- 
stroyed; ho^  horses,  and  cattle  killed,  several  animalft  having  pieces  of  timber  cuiven 
through  their  bodies  by  the  force  of  the  wind;  one  piece  of  scantling  vras  found  driven 
into  ^e  ground  a  distance  of  four  feet.  At  West  Newton  five  persons  were  killed  and 
twelve  wounded;  fifteen  buildings  were  either  demolished  or  unroofed;  a  piece  of  forty 
acres  of  timber  was  nearly  leveled  with  the  ground;  hardly  a  single  tree  was  to  befouxMl 
in  an  upri^t  position.  At  Severance,  in  the  southwest  port  of  Sibley  County,  the  de- 
struction m  town  and  surrounding  country  was  very  great.  At  Milford,  in  the  north- 
western portion  of  Brown  County,  twelve  or  fifteen  buildings  were  destroyed  and  six 
persons  badly  injured.  We  now  reach  the  town  of  New  Ulm,  where  the  storm  culmi- 
nated its  energy  and  the  violence  of  its  destructive  power.  The  day  had  been  exceed- 
ingly oppressive,  with  a  gentle  southeasterly  breeze,  and  at  3.30  p.  m.  a  heavy  thunder- 
storm appeared  in  the  northwest,  followed  in  about  twenty  minutes  by  the  sudden  rising 
in  the  southwest  of  a  dark  and  portentous  doud.  These  two  clouds  advanced  toward 
each  other,  their  line  of  march  intersecting  at  what  appeared  to  be  a  point  about  three 
miles  west  of  the  to¥m.  Before  the  meeting  the  first  strong  wind  came  ftom  the  north- 
east, which  continued  about  ten  minutes,  during  whidi  it  rained  considerably.  At  the 
meeting  there  appeared  to  be  a  terrific  contest  as  to  which  cloud  should  have  the  rightr 
of  way,  and  when  this  seemed  to  be  ftdly  decided  the  clouds  apparently  came  to  the 
ground,  the  lower  portion  having  a  tendency  to  elongate  and  form  a  spout-like  protuber- 
ance. Shortly  after  this  action  there  appeiu^  to  persons  observing  tne  phenomenon  at 
some  distance  firom  the  storm  center  the  formation  of  four  large  spouts  running  down- 
ward to  the  earth.  Sometimes  they  touched  it  and  again  would  be  drawn  suddenly  up- 
ward to  the  sky.  These  spouts  were  reported  as  of  various  shapes;  one  in  the  form  of 
an  immense  inverted  cone;  another  cyhndrical;  a  third  like  a  huge  gourd,  and  another 
oblong,  with  convoluted  edges.  They  moved  along  vnth  a  swiftly  revolving  motion 
from  right  to  left,  and  their  path  of  destruction  was  about  a  mile  and  a  half  wide.  A% 
4.45  p.  m.  (some  give  it  4.40  and  4.48  p.  m.)  the  tornado  entered  the  town,  where  it  re- 
mained but  ten  or  twelve  minutes,  during  which  time  47  buildings  were  blown  to  atoms 
and  about  200  either  unroofed  or  otherwise  demolished;  6  persons  were  killed,  53 
wounded,  and  102  families  rendered  homeless.  The  loss  to  property  in  the  town  alone 
is  variously  estimated  at  fh>m  $300,000  to  $500,000.  The  general  direction  of  the  debris 
as  carried  by  the  wind,  particularly  in  the  case  of  trees,  appeared  to  be  to  the  northeast 
and  northwest,  although  there  were  many  instances  where  they  pointed  to  the  south 
and  southeast  The  boundaiy  lines  of  des^ction  were  very  closely  defined ;  small  frame 
buildings  standing  near  solid  brick  structures  were  unharmed,  while  the  latter  were 
leveled  to  the  ground.  Several  persons  variously  estimated  the  velocity  of  the  vrind  at 
ftom  ninety  to  one  hundred  and  fifteen  milesper  hour.  As  the  storm  left  New  Ulm  and 
passed  to  the  southeastward  it  visited  the  country  in  the  vicinity  of  Butternut  Valley 
and  Cottonwood  Creek,  where  several  buildings  were  unroofed  and  considerable  stock 
killed.  At  6  p.  m.  the  storm  passed  over  Blue  Earth  County,  about  eight  miles  north 
of  WinnelMigo  City,  and  disappeared  at  a  point  about  two  miles  to  the  northeastward. 
For  a  distance  of  about  ten  miles  the  destruction  to  crops  and  buildings  and  the  loss  of 
stock  was  very  severe,  but  the  storm's  path  hod  narrowed  considerably  at  this  porticm 
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of  its  ooniae,  being  now  ihnn  a  quarter  to  a  half  mile  in  width,  with  oonsidenibly  dimin- 
ished eneivy. 

Boys  Lake,  Redwood  Coonly,  Minn.,  16th,  a  small  tornado,  with  fVmnel-shaped  cload, 
deslK^ed  a  form-honse,  stable,  and  small  oatbuildingB,  leaving  hardly  a  vestige  of  them 
near  their  foondatioos.  A  small  pond  in  the  track  of  the  clond  was  snck^  dry,  the 
water  being  carried  over  the  adjoining  fields,  together  with  a  large  qoantity  of  soft  mnd, 
which  was  scattered  over  the  ground  for  half  a  mile  aronnd. 

Mnlligan,  Cottonwood  County,  Minn.,  16th,  during  the  afternoon  a  violent  wind- 
storm passed  over  this  section,  destroying  neorly  eveiy  movable  object  in  its  course; 
several  buildings  were  blown  to  pieces  ai^  others  unroofed;  the  damage  to  crops  was 
▼eiy  severe.    Further  eastward  the  storm  was  reported  as  exceedingly  violent. 

MaUory  Lake,  Hillsdale  County,  Michigan,  12th,  3.^p.  m.,  two  and  a  half  miles  south- 
east of  station,  violent  southwest  storm,  unroofii^E  and  destroying  buildings,  leveling 
fieldsof  oats  and  com,  demolishing  fences  and  uprooting  forest  and  Ihiit  trees;  occasional 
gape  intervened  where  the  force  of  the  wind  seemed  to  raise  fbr  a  short  distance  above 
the  earth,  and  then  return  to  it  with  renewed  destructive  energy.  At  Do\*er,  fences  were 
blown  down,  wheat  shocks  scattered  over  the  fields  and  oats  and  com  badly  damaged. 
Near  Osseo  several  &rm  buildings  were  blown  down,  fences  demolished,  and  trees  up- 
rooted; in  Wheatland  and  Palmyra  townships  much  damage  to  crops. 

BrooUyn,  N.  T.,  13th,  4  to  4.26  ]>.  m.,  trees,  chimneys,  uid  small  outbuildings  blown 
down,  and  in  seveoal  cases  large  buildings  unroofed;  in  northern  New  Jerney  and  on 
Staten  Island  the  violence  of  the  wind  was  very  marked;  trees  were  uprooted  and  many 
ImildingB  blown  down  or  unroofed. 

Coniish,  Me.,  16th,  4.30  p.  m.,  violent  wind-storm  or  whirlwind,  passing  ihmi  SW.  to 
NE.,  moved  over  the  adjoining  country;  widUi  of  path  about  fifty  rods  and  length  about 
fire  miles.  One  large  building,  70  by  15  feet,  directly  in  the  path  of  the  storm  cloud, 
was  blown  to  pieces,  carrying  the  dSbfu  several  hundred  yards;  many  other  buildings 
were  more  or  less  damaged,  and  orchards  snfiered  severely;  in  passing  over  a  cemetery 
which  chanced  to  be  in  the  storm's  path  three  large  stones,  twenty  inches  in  diameter 
and  several  feet  in  heigiht  were  broken  off  by  the  violence  of  the  wind.  Some  hail  ac- 
companied the  storm,  but  did  no  damage.  The  storm  cloud,  after  croesing  the  Ossipee 
Biver,  appeared  to  rise  from  the  earth,  when  further  evidence  of  its  existence  vanished. 

Fostoria,  Ohio,  7th,  during  night,  most  violent  wind  storm  for  years;  many  buildings, 
among  the  largest  in  town,  were  unroofed  and  several  blown  down;  in  the  countay  very 
disastrous  efliects  were  produced  upon  standing  crops. 

Off  Reedy  Island,  near  Fort  Delaware,  DeUiware  River,  7th,  7  p.  m.,  terrific  vrind- 
stum,  lasting  forty  minutes;  storm  passed  ftom  BW.  to  r^E.,  and  the  rain  fell  in  tor- 
rents for  about  ten  minutes;  British  bark  Beatrice  was  struck  by  lightning  and  burned 
to  the  water's  edge;  the  captain  of  an  ocean  steamer  who  passed  through  the  storm 
stated  that  it  was  the  most  terrible  he  had  witnessed  in  twenty  years;  it  was  short  but 
exceedingly  Airious. 

Perry  valley,  lowik  7th,  violent  wind-storm  passed  over  this  re^^on,  destroying  several 
ihrm-houses  and  the  highway  bridge  over  Perry's  Creek. 

Rensselaer  County,  N.  Y. ,  sSsth, violent  wind-storm  swept  over  the  county  in  the  vicinity 
of  Tn^,  demolishing  buildings,  uprooting  trees,  and  severely  damaging  crops.  Fort 
Supply,  Ind.  T.,  22d,  10.30  p.  m.,  wind  mew  from  the  northwest  at  the  rate  of  30  to 
60  miles  per  hour;  but  little  damage  was  committed,  owing  to  the  sheltered  position  of 
the  town. 

In  northeni  Kentucky,  southern  Ohio  and  Indiana,  violent  vrind  and  rain  stonns, 
eaosing  great  damage  to  crops  and  buildings,  were  experienced  on  the  21st. 

Americus,  Ga.,  18th,  at  some  distance  from  the  town  a  onall  whirlwind,  about  five 
feet  in  diameter  and  sometimes  IGO  feet  high,  formed  over  a  corn-field,  where  it  tore  up 
the  stalks  by  the  roots  and  carried  them,  with  sand  and  other  loose  materials,  high  into 
the  air.  The  body  of  the  whirling  mass  was  of  voporoos  formation  and  periectly  black, 
the  center  apparently  illuminated  by  ^r^  and  emitting  a  strange '  *  sulphurous  vapor ' '  that 
eoold  be  distinguished  a  distance  of  about  three  hundred  yards,  burning  and  sickening 
all  who  approadked  close  enough  to  breathe  it.  Occasionally  the  cloud  would  divide  into 
three  minor  ones,  and  as  they  came  together  again  there  would  be  a  loud  crash,  aeoc»n- 
panied  by  cracking  sounds,  when  the  whole  ntass  would  shoot  upward  into  the  heavens. 

New  Jefferson,  Harrison  Coimty,  Ohio,  16th,  one  chureh,  many  hems,  stableSj  and 
other  buildings  were  blown  down;  about  twenty  horses  were  killed  by  the  falling  of 
stables;  much  damage  to  crops  and  fences  in  surrounding  country. 

Atlanta,  Ga.,  12th,  6  p.  m.,  terrific  wind-storm  from  the  northwest,  continuing  thirty 
niinntes;  the  heavens  were  of  inky  blackness,  which,  with  the  ituy  of  the  wind,  made 
an  appallingsight;  considerable  damage  was  done  to  fences,  trees,  and  outbuildings. 

Winona,  wis.,  11th,  6  p.  m.,  the  car-shops  of  the  Winona  and  Saint  Peter  Railroad, 
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40  by  150  feet,  were  completely  demolished;  the  ur  was  filled  with  boards  and  other 
dSbris  daring  t^e  passage  of  the  storm;  several  other  buildings  were  badly  damaged. 

Fort  Wayne,  Ind.,  12th,  5  p.  m.,  nnroofing  houses,  destroying  shade  trees  and  fences, 
and  severely  damaging  crops. 

Danville,  Ya.,  sQi,  6  p.  m.,  buildings  unroofed  and  blown  down  and  oonsidezable 
destruction  to  fences,  trees,  and  crops. 

Dallas,  Tex.,  1st,  durmg  night,  fearfhl  storm  of  wind  and  rain^  fences,  outbuildings, 
six  residences,  and  one  church  were  demolished. 

VEBIFICATIOK& 

Indications, — ^The  detailed  comparison  of  the  tri-doily  indications  for  July,  1681,  with 
the  telegraphic  r^orts  for  the  succeeding  twenty-four  hours,  shows  the  general  avenge 
percent^^e  to  be  &7.67  per  cent.  The  percentages  for  the  four  elements  are:  Weather, 
03.6:  Direction  of  the  Wind,  83.1;  Temperature,  87.3;  Barometer,  86.8.  By  geographi- 
cal districts  they  are:  For  New  England,  86.9;  Middle  States,  82.6;  South  Atlantic 
States,  87.9;  Eastern  Gulf  States,  91.4;  Western  Gulf  States,  92.2;  Lower  Lake  region. 
86.0;  Upper  Lake  region,  86.6;  Tennessee  and  the  Ohio  Valley,  90.8;  Upper  Missouri 
Valley,  66.1;  Lowen  Missouri  Valley,  84.3;  Northern  Pacific  Coast  region,  96.3;  Central 
Padfic  Coast  region,  100.0;  Southern  Pacific  Coast  region,  100.0.  There  were  82  omis- 
sions to  predict  (46  being  due  to  the  absence  of  reports  from  the  Pacific  coast),  out  of  3,813, 
or  2.15  per  cent.  Of  the  3,731  predictions  that  have  been  made,  84,  or  2.26  per  cent, 
are  considered  to  have  entirely  failed;  140,  or  3.75  percent,  were  one-fourth  verified;  376, 
or  10.07  per  cent,  were  one-half  verified;  347,  or  9.30  per  cent,  were  three-fourths  veri- 
fied; 2,784,  or  74.62  per  cent,  were  fully  verified,  so  far  as  con  be  ascertained  from  the 
tri-daily  reports. 

Cautionary  oignais, — ^Thirty-five  cautionary  signals  were  displayed  during  the  month, 
of  which  29,  or  82.86  per  cent.,  were  fVilly  justified  by  winds  of  twenty-five  miles  per 
hour  or  over,  at  or  within  a  radius  of  one  hundred  miles  of  the  station.  No  off-sfa^ve 
signals  were  displayed.  The  above  does  not  include  signals  ordered  at  display  stations 
where  the  velocity  is  only  estimated;  one  hundred  and  three  winds  of  twenty-five  miles 
or  over  were  reported,  for  which  no  signals  were  ordered.    Six  signals  were  ordered  late. 

KAVIOATION. 

Stage  of  water  in  rivers. — Li  the  table  on  the  right-hand  side  of  Chart  No.  Ill  are  given 
the  highest  and  lowest  stages  of  water,  as  observed  at  Signal  Service  river  gauges  during  the 
month  of  July,  1661.  At  no  time  during  the  month  were  rivers  above  the  danger  line 
at  any  of  the  various  stations.  The  highest  water  in  the  Red,  Arkansas,  and  MiraiBBi^ 
Bivers  was  reached  between  the  3d  and  4th;  in  the  Mississippi  River  between  the  Ist 
and  16th;  in  the  Ohio.  Cumberland,  and  Tennessee  Rivers  between  the  Ist  and  6th;  in 
the  Monongahela  on  the  23d  and  24th.  and  in  the  Willamette,  at  Portland,  Oreg.,  on 
the  1st 

Floods  due  to  unusually  heavy  rains  were  particularly  destructive  to  crops  and  other 
propei'ty  in  the  northern  portion  of  the  Upper  Mississippi  Valley,  being  most  severe  hi 
those  portions  of  the  Stat^  of  Illinois,  Iowa,  Wisconsin,  and  Minnesota  bordering  on  the 
Mississippi  River.  OaUfomia. — San  Gorgoino,  4th,  heaviest  rain-storm  in  seven  years; 
mountain  streams  turned  into  rushing  torrents,  washing  out  field  crops  and  fhiit  trees. 
Colorado. — Denver,  30th,  very  heavy  rains,  fiooding  all  streiuns  and  causing  damage  ea* 
timated  at  $50,000  to  streets,  stores,  and  cellars.  Jotra.^-Oarroll,  Carroll  (>>unty,  13th, 
heaviest  rain-storm  ever  known  in  this  State;  12  inches  (estimated)  fell  in  three  hours; 
creeks  and  rivers  overflowed  and  all  bridges  for  miles  were  carried  away,  roads  impassa- 
ble, and  all  communication  cut  off.  Cedar  Rapids,  13th,  the  destruction  of  railroad, 
farm,  and  ci^  property  immediately  west  of  here  by  heavy  rains  is  unparalleled  in  ttie 
history  of  this  region.  The  railroad  companies  were  the  greatest  sufferers,  a  very  large 
number  of  valuable  bridges  and  culverts  being  washed  out  and  many  miles  of  track 
mined.  Marengo,  13th,  river  highest  ev^er  known;  public  square  two  feet  under  water 
and  boats  were  propelled  throng  the  streets  without  difficulty;  several  large  fiouiing 
and  woolen  mills  fiooded;  courthouse,  post-office,  and  a  large  number  of  business  houses 
fiooded;  entire  damage  estimated  at  |500,000.  Waukee,  11th,  heavy  washout  onUie 
Bes  Moines  and  Northwestern  Railroad.  Leighton,  1 1th,  between  this  station  and  PeUa, 
track  badly  damaged  and  bridge  carried  away.  Marshalltown,  11th,  water  four  foet 
deep  in  the  town,  great  damage  to  property.  Colfox,  11th,  water  rose  above  the  fiat  cars 
standing  near  the  depot;  tracks  badly  washed;  communication  cut  off.  Kellogg,  llth, 
from  this  town  to  Wilton  railroad-track  badly  washed:  fimning  lands  submerged;  Ra^ 
coon  and  Des  Moines  rivers  rising  rapidly,  cutting  the  levees  badly.  Bentonsport.  15t^ 
Des  Moines  River,  12}  feet  above  low-water  mark,  a  rise  of  32  inches  in  about  twelve 
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hooiv.  Ottamwa,  15th,  Des  Moines  Biver  higheet  for  years.  Brighton,  15th,  Sknnk 
Riyer  overOomed;  railroad  bridge  badly  damag^  Des  Moines,  11th,  river  at  flood  tide; 
sereral  hundred  yards  of  railnwid-track  washed  away;  15th,  water  much  higher,  inui^ 
djrting  the  flist  stoi^  of  the  flouring  mill ;  the  brick  and  saw-mills  completely  surrounded; 
lower  portion  of  aty  near  Walnut  street  submerged;  people  deserted  their  homes;  sct- 
enl  narrow  escapes;  Baoooon  BiVer  overflowed,  backing  up  the  Des  Moines  River,  so  as  to 
sabmeige  the  western  portion  of  city  to  the  depth  of  four  feet;  lowlands  to  the  southwest 
<tf  dty  Bubmeiged,  driving  out  the  stock.  Keokuk,  13th,  Des  Moines  Hiver  very  high. 
damaging  railroad-bridge,  three  miles  below  station;  15th,  river  rose  at  the  rate  of  1} 
inches  per  hour;  16th,  fuU  of  heavy  driftwood,  track  of  the  Keokuk  and  Saint  Louis  Bail- 
xoad  8ubmei^ged|  18th,  river  stationaiy  at  22  inches  above  the  danger  line;  bottom-lands 
bdkyw  Alexandria  overflowed  and  trains  on  the  Keokuk  and  Saint  Louis  Kailroad  stopped; 
19tii,  river  fidling  slowly.  Wisoangin. — Salem,  21st,  the  La  Crosse  division  of  the  Mil- 
^waokee  and  Saint  Paul  Bailroad  badly  washed  in  many  places,  delaying  all  trains.  La 
Crosse,  21st,  immense  damage  in  surrounding  country;  all  rive/s  and  creeks  above  their 
Iwnks;  in  tJie  city,  basements  wero  flooded,  in  many  cases  entailing  great  loss;  streets 
were  verj  badly  washed,  in  some  cases  to  the  depth  of  12  or  15  feet.  Chaseburg,  Ver- 
non  Cbunly,  21st,  water  four  feet  higher  than  ever  known  before;  great  amount  of 
damage  done  to  buildings,  bridges,  and  crops.  Coon  Volley,  21st,  water  highest  ever 
known,  seven  persons  drowned;  bridges  all  gone,  roads  impassable  and  all  oommu- 
sicstum  cut  off,  Winona  Junction,  21st,  700  feet  of  the  Chicago,  Milwaukee  and  Saint 
Baol  Bailroad  washed  out;  heaviest  rain-storm  for  years.  Campbell,  2l8t,  bridges 
washed  away;  roads  almost  impassable.  Bostick  Valley,  Vernon  County,  21st,  bridges 
and  dams  entirely  gone;  over  500  tons  of  hay  carried  away  by  the  rushing  torrent  of 
water;  loss  to  fimners  exceedingly  severe,  in  several  instances  reaching  $1,(X)0  to  a  sin- 

&  proprietor.  In  the  townships  of  Webster,  Liberty,  and  Kickapoo  nearly  every 
ge  was  sw^  away;  at  Bloomingdale  and  Avalanche  the  biidges,  although 
Tfery  substantia]  structuros,  could  not  withstand  the  terrible  force  of  the  flood.  Bcports 
ftom  G^ringfleld,  Vernon  County,  show  that  the  crops  are  completely  ruined,  and  on  the 
loiwlaiids  everything  is  several  feet  under  water.  At  Kickapoo  Centre  and  Beads- 
town,  bi^Mst  water  ever  known;  crops  in  a  terrible  condition.  Indiana. — Fort  Wayne, 
dlst^  heaviest  rain-storm  for  years;  35  feet  of  canal-bank  washed  out  in  eastern  part  of 
dlj,  and  great  damage  done  by  the  overflow  of  water.  Between  this  city  and  Aboite 
aqueduct,  five  miles  west,  five  breaks  were  reported;  dangerous  washouts  on  the  Fort 
Wayne  and  Jackson  Baikoad  and  on  the  Wabash  Kailroad;  several  new  buildings  in 
process  of  construction  badly  damaged.  Goshen,  21st,  all  trains  on  the  Air-Line  Division 
of  Lake  Shoro  Bailroad  delayed  on  account  of  heavy  washouts;  heaviest  rain-storm  for 
many  years.  New  Paris,  2l8rt,  railroad  tmcks  wash^  out;  much  damage  to  farm  crops. 
Elkfaart,  21st,  all  streams  oveifiowed;  heavy  washouts  on  highways  and  railroad-tracks. 
New  Jf€xioo.~--Silver  City,  22d,  in  consequence  of  heavy  rains,  mountain  streams  wero 
greatly  swollen,  flooding  some  of  the  principal  streets  to  a  depth  of  two  feet;  25th,  mount- 
ain streams  a^dn  overflowed;  28th,  streams  again  overflowed,  badly  washing  streets 
and  destroying  considerable  prope!rty.  New  York. — Dresden,  2l8t,  heavy  washout  on  the 
Delaware  and  Hudson  Bailroad,  one  passenger  train  wrecked.  JilitwiH. — Waukegan, 
Slst^  severest  rain  storm  for  years;  roads  impassable;  flelds  flooded.  3/icAi^an. -—Cold- 
water,  21st,  terrible  storm  of  wind  and  rain;  hundreds  of  acres  inundated  in  various 
parts  of  the  county;  large  amount  of  hay  and  wheat  ruined. 

Dnmgkl. — Alabama. — Selma,  15th,  gardens  and  iarm  crops  drying  up.  Montgomery, 
15th,  on  several  plantations  in  the  surrounding  country  the  entire  com  crop  has  been 
cut  down  to  save  the  fodder,  as  the  protracted  drought  has  prevented  it  from  developing. 
Arkammu, — ^In  the  northern  part  of  the  State  no  rain  fell  during  the  first  half  of  the 
mcmth;  early  com  badly  dxmiaged,  other  crops  not  seriously,  ininois. — Anna,  15th, 
crops  sufi^Sring,  wells,  cisterns,  ponds,  and  creeks  drying  up.  In  the  northern  portion 
of  the  State,  and  especially  in  the  oat  section  about  Galena,  drought  has  been  veiy 
severe;  the  oat  erop  is  a  fliilure,  and  wheat  will  make  about  half  a  crop.  Cairo,  15th, 
flound  parched  and  vegetation  drying  up.  Springfield,  15th,  crops  suffering.  Indiana, — 
Vevay,  26th,  crops  and  orchards  suffering  for  want  of  rain;  Saint  Mcinrad,  16th,  com 
crop  suffering.  Indian  Territory. — Cantonment,  11th,  vegetables  and  field  crops  ruined; 
Fort.  Gibson,  crops  suffering  severely.  Georgia. — In  many  localities  in  the  interior  and 
northern  portions  of  the  State  the  com  crop  is  entirely  lost,  and  garden  crops  have  suf- 
fered severely.  Kanms. — Independence,  30th,  very  dry,  crops  suffering;  Clay  Centre, 
28th,  crops  suffering.  Louisiana, — Assumption  Parish,  15th,  com  and  rice  crops  suffer- 
ing sever^y;  Calcasieu  Parish,  15th,  all  crops  suffering  from  wont  6f  rain;  com,  cane, 
and  cotton  badly  damaged;  Catahoula  Parish,  15th,  com  and  cotton  suftcring  severely; 
the  weotiier  has  been  so  hot  that;  to  a  considerable  degree,  r^^ular  farm  labor  has  been 
suspended;  East  Carroll  Parish,  15th,  com  crop  greatly  injured,  cotton  will  harvest  but 
half  a  crap;  Lafiiyette  Parish,  15th,  com  and  potatoes  badly  damaged  and  x)eas  will  bar- 
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yc8t«tmt  half  a  crop;  Ouachita  Parish,  15th,  com  will  «y€  harvest *oiie-lb!iTth  of  tin 
crop,  and  fodder  is  nearly  all  bnmed  np;  in  La  Foorche,  Lincoln,  Rapides,  and  Saint  John 
Fanshes,  15th,  the  com  crop  has  suffered  seyerely  and  vegetables  are  badly  dmnage^ 
Missouri, — The  Missouri  State  Weather  Service  reports  that  the  whole  State  has  su^ 
iered  fioin  severe  drought  during  the  month;  in  the  eastern  and  southeastern  part  of  1^ 
State  wells  and  creeks  have  dried  up  and  vegetation  has  suffered  seTerely;  tike  gronnJ 
-vas  parched  and  dusty  and  the  com  crop  has  been  damaged  to  such  an  extent,  not  only 
m  this  section,  but  throughout  the  State,  that  hardly  one-half  of  ihfi  usual  crop  will 
be  han-ested;  Oregon,  30th,  very  dry,  crops  su£fering.  MiMgan. — ^litdhfield,  first  part 
q£  month  very  dry,  crops  severoly  ii^ured;  Thom^lle,  15th,  Teiy  dry;  Port  Huron, 
17tb,  crops  suffering  severely.  Mississippi,— la  the  central  portion  isi  the  State  com  and 
oats  have  suffered  severely,  and  cotton  has  been  more  or  less  damaged  in  several  coni^ 
tioB.  North  Carolina. — Highlands,  month  very  diy,  crops  suffering.  (Mo. — ^Bethaly 
month  very  dry,  crops  suffering,  fruit  veiy  poor;  Ck>ll^;e  Hill,  month  Tery  dry,  Teget^- 
tion  suffering;  North  Lewisborgh,  1st  to  20th,  ^^eatest  drought  ever  experienced  in  tbSm 
section.  Nebraska, — ^Howard,  very  dry,  crops  suffering.  Penm^fhania, — ^Biilton,  during 
former  part  of  month  drought  veiy  severe,  injuring  crops  badly.  8omth  Ckurolina. — ^Da»> 
lington,  throughout  the  neighboring  count^  crops  suffered  during  the  first  half  of 
month.  Barnwell  County,  S>th,  the  winds  for  the  past  two  weeks  have  been  very  hot 
and  dry,  and  the  com  crop  is  a  complete  failure.  Clarenden  Ck>unty,  com  will  averaoa 
about  half  a  crop  and  cotton  about  three-fourths  of  a  crop.  Williams  County,  SOtOi 
drought  still  prevailing,  and  is  unprecedented  in  the  annals  of  this  county.  Oranga- 
burgh  County,  com  falling  down  in  fields,  compelling  thefimners  to  harvest  it  as  foiaga; 
drittt  weather  for  many  years.  Anderson  County,  in  the  southern  portion,  crops  liter- 
ally ruined,  the  upland  com  is  dead,  and  cotton  has  shed  nearly  all  of  the  little  fruit  it 
had.  Marion  County,  30th,  com  will  average  from  <me-fourth  to  half  a  crop.  Sumter 
County,  30th,  com  and  cotton  crops  badly  damaged.  Tennessee, — ^Ashwood,  30th,  no 
rain  for  33  days;  Nashville,  30th,  most  severo  ever  knovm,  fat  more  destractive  than  the 
great  drought  of  1854;  com  crop  a  complete  failure.  Li  some  parts  of  western  Tennessee  no 
rain  has  fivllen  since  the  last  three  days  of  June;  cotton  crop  suffering  greatly,  fiumers  cn^ 
ting  down  com  to  save  it  for  fodder;  wells  and  streams  dry,  and  people  as  well  as  animalti 
aone  really  suffering;  in  some  cases  people  are  hauling  drinking  v^ter  a  distance  of  seveml 
mUes;  the  earth  is  baked,  and  roadways  are  powdered  to  a  depth  of  6  inches.  Chattik 
nooga,  30th,  crops  suffering  severely.  Memphis,  30th,  crops  suffering  severely.  Ttxas*'^ 
darksville,  30th,  crops  sij^ering  badly.  In  the  counties  of  Atascosa,  Arkimsas,  Bexai, 
Comanche,  Fannin,  Sabine,  Hopkins,  Henderson,  and  Hunt,  during  the  first  part  oi 
month,  crops  suffered  severely.  Corsicana,  30th,  month  very  dry,  vegetation  badly  daia^ 
aged.  Indianola,  7th,  cisterns  empty,  streams  very  low.  Virginia, — ^Wytheville,  SOtb, 
dstems  and  streams  drying  up,  crops  suffering.  Lynchburg,  12th,  small  streams  con>- 
pletely  dried  up  and  even  wells  fail  to  meet  their  purpose;  cattle  have  to  be  driveni  Jn 
some  instances,  as  far  as  six  miles  for  water;  crops  suffering  badly. 

WaierspotUs. — Somerset,  Mass.,  21st,  3.15  p.  m.,  two  waterspouts  observed  on  Taunton 
River.  Lake  George,  Fla. ,  14th,  two  heavy  squalls  from  opposite  directions  met  square^ 
in  the  lake  in  front  of  the  observer's  place,  producing  a  terrible  whirl,  the  water  imm^ 
diately  rising  from  the  center  of  the  whirl,  forming  a  long  column,  reaching  from  the 
douds  to  the  lake,  and  having  the  form  of  an  hour-glass.  It  traveled  some  distance, 
and  OS  the  whirl  subsided  broke  in  two  in  the  middle,  the  upper  part  ascending  and 
mif^]ing  with  the  clouds  and  the  lower  part  falling  into  the  lake  vrith  a  splash. 

TEMPEBATUBB  OP  WATEB. 

The  Temperafvre  of  Water,  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  observations  were  taken,  is  given  in  the  table  on  the 
leftrhand  side  of  Chart  No.  III.  Daily  observations  for  the  entire  month  were  made  at 
iJl  stations,  except  at  Escanaba,  where  they  are  v^antlng  fiN)m  the  5th  to  the  11th,  ii^ 
elusive. 

ATM08PHEBIC  KLECTBICITY. 

Thunderstorms. — In  the  various  districts  they  were  reported  on  the  follovring  dates: 
New  England,  Ist  to  4th,  5th,  10th  to  18th,  20th,  21st,  23d  to  29th.  Middle  Athintto 
States,  Ist,  3d,  4th  to  7th,  11th  to  14th,  16th,  19th  to  23d,  25th,  26th  to  3l8t  South 
Atlantic  States,  Ist,  2d,  8th  to  15th,  17th  to  23d,  25th  to  28th,  30th,  31st  Florida,  Ist 
to  3d,  10th  to  24th,  27th  to  31st  Eastem  Gulf  States,  1st,  2d,  9th  to  14th,  17th.  18th, 
23d,  25th  to  28th.  Westem  Gulf  States  (including  Texas),  1st,  2d,  3d,  4th,  6th,  9th, 
10th,  12th  to  18th,  21st,  22d,  24th,  25th,  29th.  Ohio  YaUey  and  Tennessee,  6th  to  17th, 
2l8t,  22d,  25th,  27th  to  30th.  Lower  Lake  region,  5th,  6th,  7th,  8th,  10th,  12th,  13th, 
16th,  18th,  20tb,  21st,  25th,  27th,  29th  to  31st    Upper  Lake  region,  4th  to  10th,  12th» 
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1301,  15th,  16th,  20th  to  25th.  Upper  Miarissippi  YaUey,  2d,  eth  to  17th,  20th,  2l8t, 
24th.  Lower  Miasonri  VaUey,  6th  to  17th,  19th,  20th,  22d  to  25th,  29th.  Southern 
Slope,  Ist,  2d,  8th,  10th,  11th,  14th  to  17th,  19th,  24th  to  3l8t.  Middle  Slope,  2d,  4th, 
fithy  6th,  8th,  10th,  12th,  13th,  20th,  2l8t,  22d,  25th,  29th.  Northern  Slope,  Ist,  2d, 
9th,  11th,  13th,  14th,  16th  to  20th,  23d,  25th,  30th.  Southern  Plateau,  3d  to  8th,  10th, 
11th,  14th,  16th  to  26th,  27th,  30Ch.  Middle  Plateau,  Ist,  2d,  10th,  15th  to  19th,  25th, 
27th.  Northern  Plateau,  2d,  3d,  9th,  11th,  15th,  18th,  19th,  83d,  24th,  26th  to  28th. 
Southern  Pacific  CkNist  reg;ion,  3d,  25th.  Middle  Pacific  CSoast  region,  4th.  Noorthem 
Pteific  Coast  region,  18th,  23d,  30th,  31flt. 

The  following  itemB  of  interest  connected  with  the  peculiar  numifestations  of  electricity 
during  the  progress  of  thnnder^torms  were  obtained  ttom  rarions  sources:  La  Crosse, 
Slat,  church-spire  demolished,  six  or  seren  houses  b^y  damaged,  and  a  number  of 
hams  burned.  Oakland.  Wis.,  21st,  several  buildings  steuck  and  burned.  Port  Wash- 
ington, Wis.,  2l8t,  three  boys  while  crossingabridgeat  a  rapid  gait,  and  elbow  to  elbow, 
were  enveloped  by  a  flash  c^  lightning,  instontly  killing  the  two  outside  boys,  while  the 
middle  <me  was  left  unixjured.  Richmond,  Ya.,  13th,  about  eight  miles  from  town  a 
large  tree  was  set  on  fire  by  electricity,  and  a  shell  wMch  was  l<dged  in  the  tree  during 
tiie  late  war  was  exploded  thereby  with  a  deafening  report.  Out  Station,  Colo.,  16th, 
a  eowlx^  while  riding  his  horse  to  seek  shelter  fh>m  the  storm  was  instantly  killed;  his 
body  was  terribly  disfigured  and  burned;  the  horse  had  its  head  split  open  and  brains 
■eattered  about,  while  the  remainder  of  the  body  was  badly  mangled;  all  the  metallic 
portions  of  the  saddle  and  bridle  were  burned  off.  On  New  York  Bay,  15th,  a  small 
fishing  schooner,  containing  two  ladies  and  one  gentleman,  had  its  mast  shattered  to 
splinters  do¥m  to  the  step,  without  doing  the  slightest  ii^ury  to  the  hull  of  the  boat  or 
m  occupants;  the  heads  of  the  ladies  were  within  one  foot  of  the  mast  when  struck. 
Giaiton,  Ohio,  31st,  in  passing  through  the  roof  of  a  residence  near  one  of  its  chimneys 
the  eledxicity  entered  a  room  below  where  two  little  girls  were  playing.  It  struck  one 
of  them  on  the  head  and  passed  down  the  right  side  of  her  fiice  aiKl  over  her  breast  to  her 
knees,  leaving  a  mark  about  two  inches  wide  and  completely  stripping  off  her  clothing, 
which  was  torn  into  shreds;  the  child  was  instantly  killed,  while  her  companion  re- 
mained unii^ured.  Saugus,  Essex  County,  Mass.,  21st,  electricity  entered  the  telegraph 
office  upon  a  wire  connected  with  the  instruments,  burning  off  the  connections  and  com- 
pletely destroying  one  of  the  wires;  a  lady  who  sat  about  two  feet  distant  from  the  in- 
strument table,  copying  a  message,  had  her  pen  and  penholder  melted  in  her  hand,  the 
paper  was  scorched,  the  carpet  burned^  torn  up,  and  blackened,  and  the  room  filled  with 
anudce;  there  were  several  sharp,  cracking  explosions,  which  were  heard  a  considerable  dia-  » 
tance;  the  lady  experienced  no  sensation,  except  a  slight  pain  in  her  side  nearest  to  the  in- 
struments, otherwise  she  was  perfectlv  unirgured ;  the  wiJls  of  the  house  were  scorched  and 
blackened  along  the  course  pursued  by  the  electrici^.  Concord,  N.  H.,  21st,  the  wires 
in  the  telephone  exchange  were  completely  burned  out,  stopping  all  communication  with 
announding  towns.  Schuylkill  and  Columbia  Counties,  Pa. ,  29th,  most  violent  thunder- 
atonn  for  years;  several  persons  killed  by  lightning  and  many  buildings  along  the  course 
of  the  storm  badly  shattered  or  burned.  Waunakee,  Wis.,  20th,  most  violent  thunder- 
storm for  past  twenty-five  years;  the  electricity  tore  a  hole  about  6  by  4  feet  in  the  roof 
of  a  house,  and,  passing  thence  down  the  chimney,  demolished  every  wire-screen  door  in 
the  building  without  h^uring  the  occupants;  twentynsixpigs,  lying  under  a  tree  twenty- 
five  rods  from  the  house,  were  instantly  killed.  Fremont,  Ohio,  8th,  three  horses  in- 
stantly killed  in  an  open,  treeless  field.  Chicago,  20th,  house  struck,  tearing  off  the 
shingles  and  siding  as  though  so  much  paper;  the  electricity  appeared  to  envelop  the 
whole  building,  knocking  the  chimney  into  sections,  cracking  the  stove  and  demolishing 
the  windows;  one  person  instantly  killed  in  a  group  of  three  and  the  others  seriously 
stunned.  Columbus,  Ohio,  22d,  house  struck,  t«uing  the  chimney  to  pieces  and  filling 
the  rooms  with  soot;  the  inmates  were  not  ixnured  in  the  least.  Delaware,  Ohio,  22d, 
at  a  point  about  eight  miles  west  of  town,  electricity  passed  down  the  chimney  of  a 
house,  splintering  several  joists;  then  moving  onward  and  down  the  sides  of  the  building 
it  entered  the  room  below,  tearing  a  bed  into  shreds;  from  here  it  passed  to  a  cook-stove 
in  an  adjoining  room,  breaking  it  into  innumerable  pieces,  and  passing  thence  to  a  man 
who  stood  near,  ran  down  his  arm  and  leg  and  disappeared  through  the  floor,  in  which 
it  left  a  large  hole.  This  person  complained  afterwards  of  sharp  pains  passing  frt)m  one 
leg  to  the  other,  and  was  unable  to  close  his  hand. 

Atmospheric eledricity  interfering  wUh  telegraphic  communications, — Fort  Missoula,  Mont., 
19th;  Umatilla,  Oreg.,  2d,  19th,  29th;  Phoenix,  Ariz.,  23d;  Camp  Grant,  21st,  23d; 
Fort  Cnmmings,  11th;  Concho,  1st,  11th,  15th;  Fort  Davis,  8th  and  16th;  Decatur,  11th 
and  26th;  Jacksborongh,  1st,  15th;  Fort  Sill,  14th,  21st,  30th;  Fort  McKavett,  1st, 
2d,  14'h;  Eagle  Pass,  1st;  Castroville,  2d,  16th;  Uvalde,  16th,  17th;  Bismarck,  18th, 
19th;  La  Crosse,  21st;  Mason,  Idth,  16th;  Fredesicksburgh,  15th,  16th;  Mount  Wash- 
ington, 16th,  the  electricity  entered  the  printing-office  at  t)ie  summit,  scattering  a  case 


28  EEPOET  OF  THE   CHIEF   SIGNAL- OFFICER. 

of  type;  it  also  bamt  one  of  the  wires  in  the  telegraph  office;  in  the  signal  office  it 
burnt  the  telephone  wires,  passed  half  way  round  the  room,  burning  the  wires  in  several 
places  and  scorching  the  woodwork. 

Auroras, — ^The  display  of  the  2d  was  the  most  widely  observed  of  any  reported  during 
the  month,  the  line  of  observation  continuing  westward  from  Sydney^  N.  8.,  to  Bis- 
marck, and  Dorthwiurd  from  the  39th  parallel  to  Duluth.  The  followmg  stations  re- 
ported, and  generally  between  tiie  hours  of  9  p.  m.  and  midnight:  Hali&x,  N.  8.,  Char- 
lottetown,  P.  E.  Island,  Toronto,  Can.,  Gardiner,  Me.,  Eastport,  9.15  to  11.30  p.  m.; 
Portland,  9  p.  m.  until  after  midnight;  New  Haven,  9  p.  m.  until  after  midnight;  Straf- 
ford, Vt.,  Contoocookville,  N.  H.,  Williamstown,  Mass.,  Cambridge,  Mass.,  Fall  River, 
Mass.,  Springfield,  Mass.,  Newport,  R.  I.,  10  p.  m.  until  after  midnight;  Freehold,  N. 
J.^  Little  Egg  Harbor,  N.  J.,  Ithaca,  N.  Y.,  Sandusky,  Ohio,  Toledo,  10  p.  m.  until 
midnight;  Detroit,  10  p.  m.  until  after  midnight;  Grand  Haven,  9.30  p.  m.  until  after 
midnight;  Madison,  Wis.,  Mission  House,  Wis.,  Clinton,  Iowa,  Fort  Madison,  lowm, 
Duluth,  8.30  to  10.50  p.  m.;  Huron,  Dak.,  9.30  p.  m.  until  after  midnight;  Bismarck, 
10  p.  m.  until  after  midnight.  The  display  of  the  3d,  a  continuation,  in  most  cases,  df 
the  3d,  was  visible  at  scattering  stations  fiom  Eastport  westward  to  Yankton,  and  geor 
erally  between  midni^tand  2  a.  m. ;  Eastport,  midnight  to  2  a.  m. ;  Newport,  midnight 
to  1  a.  m. ;  Grand  Haven,  midnight  to  2  a.  m. ;  Monticello,  Iowa,  midnight  to  2.30  a^ 
m.;  Clear  Creek,  Nebr.,  midni^t  to  2  a.  m. ;  Yankton,  8  to  9  p.  m.  Isolated  dis- 
plays were  reported  as  follows:  Westborough,  Mass.,  5th,  10.30  p.  m. ;  Fall  River, 
Mass.,  6th,  loth;  Newport,  Vt.,  29th;  Madison  Barracks,  Is.  Y.,  29th,  9.25 p.  m.;  Mon- 
treal, Can.,  29th;  Burlington,  Vt.,  22d,  10  to  11  p.  m.;  23d,  9  to  11  p.  m.;  29th,  10  p. 
m.  to  midnight;  Toronto,  Can.,  27th,  29th;  Halifax,  N.  8.,  31st;  Sydney,  N.  8.,  ^% 
25th;  Fallsington,  Pa.,  2l8t,  31st;  Vevay,  Ind.,  2Gth,  27th  (29th,  9.55  p.  m.) ;  Saint  Paul, 
Minn.,  1st,  6.30  to  11  p.  m.;  12th,  9  to  11.20  p.  m.;  13th,  9  to  11  p.  m.;  Embarraai, 
Wis.,  24th;  Saint  Vincent,  Minn.,  12th,  9.40  p.  m.  until  midnight;  Fort  Stevenson, 
Dak.;  17th. 

JZbdtacaZ /t>W.— Nashville,  Tenn.,  16th,  18th,  20th  to  23d,  25th,  27th  to  3l8t;  Mon- 
ticello, Iowa,  19th,  25th,  30th;  Cambridge,  Mass.,  19th;  Northport,  Mich.,  13th. 

OPTICAL  PHENOMENA. 

Solar  halos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  3d,  7th,  18th,  25th,  27th;  Middle  Atlantic  States,  9th,  15t^l,  22d,  29th,  30th; 
South  Atlantic  States,  6th,  7th,  29th;  Florida,  12th  and  30th;  Eastern  Gulf  States,  30th; 
Texas,  14th;  Ohio  Valley  and  Tennessee,  4th,  11th,  12th,  13th,  18th,  20th,  26th,  30th; 
Lower  Lake  region,  26th;  Upper  Lake  region,  2d,  3d,  11th,  14th,  16th,  26th;  Upper 
Mississippi  Valley,  13th;  Missouri  Valley,  9th,  13th,  27th,  29th;  Middle  Slope,  11th, 
14th ;  Middle  Plateau,  5th,  8th,  13th;  Northern  Pacific  coast  region,  24th,  29th. 

Lunar  halos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  1st,  4th,  10th;  Middle  Atlantic  States,  4th,  5th,  7th,  9th,  11th  to  15th;  South 
Athmtic  States,  4th,  7th,  10th,  11th,  13th;  Eastern  Gulf  States,  5th,  9th,  12th;  Western 
Gulf  States  and  Texas,  Ist,  3d  to  9th,  11th,  14th,  20th;  Ohio  Valley  and  Tennessee, 
11th,  13th,  14th,  15th,  16th,  19th,  24th;  Lower  Lake  region,  7th,  10th  to  13th,  15th; 
Upper  Lake  region,  12th,  14th;  Upper  Mississippi  Valley,  2d,  6th,  9th,  11th;  Missouri 
Valley,  1st,  9th,  14th;  Southern  Plateau,  7th,  8th,  31st. 

MISCELLANEOUS  PHENOMENA. 

Sunsets, — ^The  characteristics  of  the  sky  at  sunset,  as  indicative  of  fair  or  foul  weather 
for  the  succeeding  twenty-four  hours,  have  been  observed  at  all  Signal  Service  stations. 
Beports  from  the  183  stations  show  5,625  observations  to  have  been  made,  of  which  28 
were  reported  doubtful;  of  the  remainder,  4,644,  or  83.0  per  cent.,  were  followed  by  the 
expected  weather. 
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Sun  spots. — ^The  following  record  of  observations,  made  by  Mr.  D.  P.  Todd,  assistant, 
bos  been  forwarded  by  Prof.  S.  Newcomb,  United  States  Navy,  Superintendent  Nautical 
Almanac  Office,  Wosbington,  D.  C. : 
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Faculse  were  seen  at  the  time  of  every  observation. 


Mr.  H.  D.  Gowey,  at  North  Lewisburgh,  Ohio,  reports:  Spots  obser\'ed  every  day 
during  the  month,  most  numerous,  1st;  fewest  17th;  largest,  during  the  latter  port  of 
the  month.  IHr.  D.  Trowbridge,  at  Waterburgh,  N.  Y.,  reports  as  follows:  1st,  5  groups, 
9  spots,  1  group  just  appearing  by  solar  rotation;  2d,  same  as  observed  on  1st,  7  spots; 
5th,  2  groups,  3  spots,  1  new  group  appeared  by  solar  rotation;  6th,  3  groups,  7  spots,  1 
group  near  the  middle  of  the  disk,  not  seen  on  the  5th;  9th,  5  groups,  6  spots,  1  group 
just  appeared  by  rotation;  11th,  3  groups,  7  spots,  2  were  bright  and  large;  12th,  4 
groups,  6  spots,  3  groups  same  as  observed  on  11th,  and  one  new  small  spot;  13th,  4 
groups,  same  as  observed  on  12th,  5  spots;  15th,  2  groups,  3  spots,  1  group  disappeared 
by  rotation  and  one  gone  out;  16th,  1  group,  4  spots,  1  group  gone  out;  18th,  3  groups, 

3  spots,  largest  group  observed  on  the  16th,  has  disappeared  by  rotation,  2  groups  sup- 
posed to  have  appeared  by  rotation;  19th,  2  groups,  5  spots;  21st,  3  groups,  4  spots;  22d, 

4  groups,  4  spots,  1  new  group  appeared  by  rotation;  24th,  5  groups,  8  spots;  2oth,  4 
groups,  13  spots,  aame  groups  as  observed  on  24th;  26th,  5  groups,  same  as  25th;  28th, 
4  groups,  9  sx)ots,  cloudiness  interfering  with  observation;  30th,  7  groups,  19  spots,  1 
very  fine  group;  31st,  6  groups,  10  spots,  some  changes. 

Published  by  order  of  the  Secretary  of  War. 

W.  B.  HAZEN, 
Brig,  <fc  Bvt.  MaJ.  Gen%  Chief  Signal  Officer ,  U.  S.  A. 


APPENDIX   No.  77. 

MONTHLY  WEATHER  REVIEW,  AUGUST,  1881. 

XNTBODUCnOH!. 

In  preparing  this  Te^iew  the  following  data,  receiyed  up  to  September  20,  have  been 
Qsed,  viz,  the  regnlar  tri-daily  weather  charts,  containing  the  data  of  simnltaneotis 
observations  taken  at  133  Signal  Service  stations  and  15  Canadian  stations,  as  telegraphed 
to  this  office;  185  monthly  jonmals  and  180  monthly  means  from  the  former,  and  16 
monthly  means  from  the  latter;  201  monthly  registers  from  volnntaiy  observen;  60 
monthly  registers  from  United  States  Army  post  surgeons;  marine  records;  international 
simnltanoons  observations;  monthly  reports  from  the  local  weather  services  of  Iowa,  Ne- 
braska, and  Missouri,  and  of  the  C^tral  Pacific  Railway  Company;  reliable  newspaper 
eztiacte;  special  reports. 

BASOMETBIO  PBES8UBX. 

The  distribution  of  mean  atmospheric  pressure  over  the  United  States  and  Canada  ibr 
the  month  of  August,  1881,  is  shown  by  isobaric  lines  (in  black)  upon  Chart  No.  IL 
The  areas  of  lowest  barometric  mean  cover  the  Upper  Missouri  Valley,  extreme  North- 
west, Texas,  and  California.  Within  these  districts  the  pressure  ranges  from  29.72  to 
29.94.  East  of  the  95th  meridian  the  mean  nowhere  &lls  below  29.93,  which  reading 
occurred  at  only  one  station,  Chaxlottctown,  P.  E.  I.  The  area  of  highest  mean  press- 
ure  (30.03  to  30.06)  prevails  over  the  lower  jieninsula  of  Michigan  and  thence  sontii* 
eastward  to  the  Atlantic  On  the  Pacific  coast  the  barometer  ranges  from  29.83  at  Visa- 
lia  to  30.04  at  Roeeburgh.  The  following  high  readings  are  reported  from  elevated 
stations  where  reduction  to  sea  level  is  uncertain:  Pike's  Peake,  30.26;  La  Mesilla,  N. 
Mex. ,  30.25 ;  Fort  Davis,  Tex. ,  30. 19.  Compared  with  the  preceding  month  the  premire 
east  of  the  100th  meridian,  except  along  the  immediate  Gulf  coast,  is  higher,  the  excess 
ranging  from  0.01  to  0.12  inch.  On  the  Gulf  and  Pacific  coasts  and  over  the  Rocky 
Mountain  and  Plateau  Districts  there  is  a  deficiency  of  from  0.02  to  0.11  inch,  the  great> 
est  change  occurring  over  the  Florida  peninsula. 

Departures  from  the  normal  values  for  the  mimth. — Compared  with  the  means  fbr  pre- 
vious years  the  mean  pressure  of  the  present  month  is  fit>m  0.01  to  0.07  inch  below  the 
average  in  Tennessee,  the  Gulf  and  South  Atlantic  States.  Throughout  the  Missouri 
Valley  there  is  a  deficiency  of  from  0.01  to  0.04  inch.  Westward  from  Denver  and  Chey- 
enne along  tbe  40th  parallel  to  California,  the  deficiency  is  0.02  inch.  Another  area  of 
deficiency,  and  where  the  departure  ranges  from  0.01  to  0.03  inch,  prevails  along  the 
New  England  coast.  Elsiewhere  the  comparison  displays  a  normal  condition,  or  on  ex- 
cess of  0.01  to  0.08  inch,  the  greatest  vanation  being  found  in  the  Middle  Pacific  coast 
and  Upper  Lake  regions.  Stations  reporting  a  normal  condition  are  as  follows:  Boston, 
Corsicana,  Dodge  (^ty,  Des  Moines.  Indianapolis,  Enoxville,  New  Orleans,  Olympia, 
Philadelphia,  Springfield,  111.,  and  Saint  Paul. 

Barom/etrie  ranges. — ^The  range  of  pressure  for  the  month  has  generally  varied  from  0.3 
to  0.6  inch,  and  in  the  extremes  from  0.16  inch  at  Silver  City,  N.  Mex.,  to  0.83  inch  at 
Eastport.  Throughout  the  several  disbicts  the  monthly  barometric  range  varied  as  fol^ 
lovTs:  New  England,  0.71  inch  on  Mount  Washington  to  0.83  at  Eastport;  Middle  At- 
lantic States,  0.56  at  Lynchburg  to  0.80  at  New  York;  South  Atlantic  States,  0.46  at 
Smithville  to  1.05  at  Savannah;  Eastern  Gulf  States,  0.31  at  New  Orleans  to  0.52  at  Mont- 
gomery; Western  Gulf  States,  0.23  at  Denison  to  0.44  at  Indianola;  Rio  Grande  Valley, 
0.25  at  Eagle  Pass  to  0.36  at  Laredo  and  Brownsville;  Ohio  Valley  and  Tennessee,  0.40 
at  LonisviUe  and  Nashville  to  0.57  at  Morgantown;  Lower  Lake  region,  0.53  at  Toledo 
and  Sandusky  to  0.67  at  Rochester;  Upper  Lake  region,  0.52  at  Milwaukee  and  Grand 
Haven  to  0.74  at  Duluth;  extreme  Northwest,  0.72  at  Fort  Buford  to  0.82  at  Moorhead 
and  Saint  Vincent;  Upper  Mississippi  Valley,  0.41  at  Des  Moines  to  0.62  at  Saint  Paub 
Missouri  Valley,  0.34  at  Leavenworth  to  0.^  at  Fort  Bennett;  Northern  Slope,  0.41  oM 
Cheyenne  to  0.65  at  Fort  Assinniboine;  Middle  Slope,  0.22  at  Fort  Elliott  to  0.45  at 
Pike's  Peak;  Southern  Slope,  0.19  at  Concho  to  0.41  at  Jacksborough;  Northern  Plateau, 
0.36  at  Eagle  Rock  to  0.58  at  Fort  Missoula;  Middle  Plateau,  0.29  at  Pioche  to  0.39  at 
Winnranucca;  Southern  Ploteao,  0.16  at  Silver  City  to  0.28  at  Phoenix;  North  Pacific 
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ooast,  0.30  at  Rosebnigh  to  0.36  at  Portland;  Middle  Padfic  coast,  0.42  at  San  Frandspoo 
tmd  Sacramento  to  0.43  at  Red  Bluff ;  South  Pacific  coast^  0.23  at  Campo  to  0.44  at 
Viaalia. 

Artas  of  Mgh  barometer. — ^Three  such  aveas  are  described: 

No.  I. — ^An  area  of  high  barometer  appeared  over  the  Northern  slope  on  the  morning 
of  the  0th,  the  barometer  having  risen  0.40  inch  at  Moorhead  and  0.39  inch  at  Huron. 
The  winds  in  the  Missouri  and  Upper  Mississippi  Valleys  had  shifted  to  northerly,  and  the 
temperature  over  these  regions  had  fallen  from  4^  to  9^,  and  at  Huroh  19^.  Frost  occurred 
ait  Saint  Vincent.  The  area  moved  eastward  during  the  6th  and  7th,  and  on  the  morning  of 
the  8ih  was  central  over  Lake  Erie.  It  then  passed  to  the  south,  the  pressure  diminishing. 
The  pressure  remained  highest  and  above  the  normal  in  the  Gulf  States  until  the  10th. 
The  following  minimum  temperatures  occurred:  Saint  Vincent,  36^;  Moorehead.  45^  on 
0th;  Milwaukee,  52^;  Alpena,  48®;  Port  Huron,  48®;  Toledo,  65®;  Sandusky,  50"^  on  the 
tth. 

Ka  n. — With  the  pressure  over  the  country  below  the  normal  the  barometer  began 
to  rise  over  the  Northern  slope  on  the  11th,  and  continued  until  the  morning  of  the  13th. 
Then  appeared  an  area  of  30.10  following  low  area  No.  III.  It  was  central  at  Duluth 
on  the  morning  of  the  14th,  the  barometer  at  that  station  being  0.27  inch  above  the 
normaL  The  winds  had  shifted  to  north  or  northwest  in  the  Lake  Region,  the  Middle 
Atlantio  and  New  England  States,  with  rain  in  the  Lower  Lakes  on  the  13th,  and  in 
the  Middle  Atlantic  States  on  13th  and  14th.  On  the  morning  of  the  15th  it  ap- 
peared as  an  area  of  30.20  over  the  Upper  Lake  region,  and  during  the  day  moved  to  the 
east  over  Ontario  and  Quebec  On  the  afternoon  of  the  17th  it  was  over  New  Brunswick, 
the  barometer  at  Chatham  being  0.44  inch  above  the  normal.  It  then  disappeared,  the 
prcflpure  fidling  below  the  nomiAl  in  New  Brunswick  during  the  night  of  the  19th.  The 
fi>llowing  minimum  temperatures  occurred:  Omaha,  59®  on  the  12th;  Bismarck,  49®  and 
Leavenworth  63®  on  the  13th;  Yankton  and  Saint  Paul,  52®  on  the  14th;  on  the  15th, 
Buluthand  Madison,  52®;  Marquette,  41®;  Escanaba,  42®;  Detroit  and  Grand  HanKn, 
63®;  Champaign  and  Springfield,  IlL,  54®. 

No.  m. — ^Following  area  of  low  barometer  No.  V,  an  ar^a  of  30.10  appeared  in  the 
NorUiweat  on  the  18th,  with  the  highest  pressures  at  Saint  Paul  and  Saint  Vincent.  T)» 
pressure  remained  highest  in  the  extreme  northwest  until  the  20th.  An  eastward  move- 
ment commenced  on  this  day.  At  midnight  of  the  2l6t  the  highest  pressure  was  at  Mar- 
quette. On  the  22d  it  was  at  Alpena.  On  the  2od  it  extendi  over  the  maritime  prov- 
inces and  part  of  New  England,  and  on  the  24th  it  appeared  as  an  area  of  30.30  on  tbe 
New  England  and  Middle  Atlantic  coasts.  Here  the  pressure  remained  highest  until  the 
90th,  ^tadually  extending  into  the  South  Atlantic  States  after  the  passage  of  low  area  No. 
VI  to  the  northwest.  To  the  prasence  of  this  high  area  on  the  Atlantic  coast  we  may 
attribute  the  very  unusual  path  of  storm  No.  VI.  When  the  latter  area  reached  the 
South  Atlantic  coast  there  was  a  low  area  in  the  extreme  Northwest,  witli  the  barometer 
below  the  normal  at  all  points  between.  To  the  northeast  of  low  area  No.  VI,  the  di- 
leelion  in  which  storms  of  this  class  usually  move,  often  recurving,  the  pressure  was 
hi^  Under  these  circumstances,  unable  to  recurve  in  the  usual  latitude,  the  storm 
was  carried  off  to  the  northwest  with  diminished  energy,  and  the  Middle  Atlantic  and 
New  England  coasts  escaped  a  cyclone  of  destructive  violence.  The  following  minimum 
tempemtures  are  noted  in  connection  with  this  area:  Burlington,  Vt.,  50®,  25th:  East- 
port,  61®,  25th,  27th;  Moigantown,  52®,  24th;  Baltimore,  60®,  28th;  Lynchburgh,  62®, 
S7th;  Charlotte,  64®,  26th;  Charleston,  69®,  26th,  27th;  Atlanta,  65®,  31st;  Key  West, 
74®,  90th. 

Areas  of  low  barometer.Sui  such  areas  are  described  for  the  month  of  August,  1881 ; 
five  of  them  are  charted.  No.  VI  is  specially  noted  for  its  very  unusual  path,  its  eneigy 
mud  the  extensive  destruction  of  property  and  lamentable  loss  of  life  caused  by  it. 

Na  I. — (Not  charted.)  High  winds  accompanied  by  heavy  rain  prevailed  at  inter- 
Tals,  and  with  variable  intensity  at  the  Gulf  ports,  fix)m  Indianola  to  Pensacola,  from 
the  let  to  the  8th.  The  following  is  the  report  of  velocities  and  rainfall :  Port  Eads,  34 
milea  on  1st;  29  miles  on  2d;  40  miles  on  the  3d;  27  miles  on  the  5th;  7.12  inches  rain 
fell  between  midnight  of  the  4th  and  the  morning  of  the  6th.  Pensacola,  32  miles  on 
the  2d;  40  miles  on  the  3d;  28  miles  on  the  5th;  10.41  inches  rainfall  on  2d  and  3d; 
fi.54  inches  rainfhll  on  4th  and  5th.  Mobile,  40  miles  on  8th;  6.20  inches  rainfall  on  the 
3d,  and  6.66  inches  on  the  4th  and  5th.  Indianola,  30  miles  on  the  1st,  and  38  miles  on 
the  6th.  Signals  for  this  storm  were  ordered  as  follows:  Port  Eads — ^up,  morning  of  2d ; 
down,  midnight  of  the  3d ;  up,  morning  of  the  7th ;  down,  morning  of  the  8th.  Mobile— 
Qp,  morning,  2d;  down,  midnight,  3d.  Pensacola — ^up,  morning,  2d;  down,  midnight, 
3a.  Cedar KeyB-~up,  morning,  2d;  down,  morning,  3d;  maximum  velocity,  E.  16  miles. 
Indianola — ^up,  morning,  7th;  down,  midnight,  8th;  velocities,  56  miles  on  the  7th;  25 
miles  on  the  8th. 

No.  XL — On  the  6th  the  barometer  commenced  to  fall  over  the  Northern  Slope^  and 
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the  &11  continued  during  ihe  7th.  The  morning  report  of  the  8th  showed  the  area  to  be 
central  near  Moorhead.  From  ihia  date  the  path  of  center  is  charted  until  it  disap- 
peared over  New  Brunswick,  on  the  10th.  A  velocity  of  25  miles  was  reported  fixmi 
Grand  Haven  on  the  8th,  and  28  miles  on  the  9th.  There  were  light  rains  in  the  Lower 
Lake  region  on  the  9th,  and  general  rains  in  New  England,  the  northern  part  of  the 
Middle  Atlantic  States  and  in  the  Canadian  maritime  provinces  on  the  night  of  the  same 
date,  followed  by  clearing  and  fair  weather  and  cool  NW.  winds  on  the  lOUi. 

No.  III. — Followed  immediately  after  the  high  barometer  that  succeeded  No.  II.  On 
the  afternoon  of  the  10th,  when  No.  II  was  central  and  disappearing  over  New  Bmna* 
wick,  No.  Ill  was  central  near  Fort  Assinniboine.  During  the  night  of  the  10th  and  on 
the  11th  the  storm  moved  as  far  east  as  Prince's  Landing,  on  Lake  Superior,  accompanied 
by  rain  in  the  Upper  Lake  region.  Cautionary  signals  wese  ordered  up  at  Grand  Haven, 
Milwaukee,  Escanaba,  Marquette,  and  Duluth  on  the  morning  of  the  11th.  Justified 
at  station,  at  Grand  Haven,  S.  28  miles;  Marquette,  SW.,  26  miles,  and  at  Escan.iba  and 
Milwaukee,  by  velocities  of  over  25  miles  within  one  hundred  miles.  Duluth  not  jt»ti- 
fied.  Signals  were  down  on  morning  of  12th.  The  storm  was  oentrsd  near  Rockliffe  at 
midnight  of  the  12th,  and  moved  off  to  the  N£.  over  New  Brunswick  on  the  13th.  Rain 
fell  in  the  Lower  Lakes,  New  England,  and  the  maritime  provinces  on  this  date,  and  in 
the  New  England  and  Middle  Atlantic  States  on  the  14th. 

No.  lY. — A  storm,  whose  path  can  only  be  charted  for  a  short  distance,  passed  from 
the  Gulf  of  Mexico  across  the  southern  end  of  Florida  on  the  17th.  The  following  veloc- 
ities are  reported:  Port  Eads,  25  miles  on  the  16th;  Cedar  Keys,  27  miles  on  the  17th; 
Punta  Rassa,  28  miles  on  the  17th;  Key  West,  27  S.  miles  on  the  16th,  and  28  miles 
NE.  on  the  17th.     Heavy  rain  fell  at  Key  West  and  Punta  Rassa. 

No.  y. — The  afternoon  reports  of  the  16th  showed  an  area  of  low  barometer  central  in 
the  Missouri  Valley,  NW.  of  Fort  Bennett;  the  barometers  at  the  river  stations  being 
from  0.10  to  0.20  inch  below  the  normal.  On  the  morning  of  the  17th  the  centre  was 
near  Yankton.  Rain  reported  from  Yankton  and  Bennett  only.  On  morning  of  18th  the 
area  was  central  in  western  Indiana,  and  by  the  morning  of  19th  had  moved  into  Ken- 
tucky, south  of  Louisville,  causing  rain  in  the  Upper  Lake  region,  in  Illinois,  Indiana, 
Kentucky,  Tennessee,  and  in  the  South  Atlantic  States.  From  this  date  it  cannot  b6 
traced  as  a  distinct  area. 

No.  VI.— The  following  telegram  firom  the  OflSce  of  the  Chief  Signal  Officer  indicates 
the  character  of  earliest  information  received  by  this  office  concerning  the  incipient  for- 
mation of  this  storm,  its  probable  course,  and  the  efibrt  to  forewarn  all  maritime  inter- 
ests: 

Office  Chief  Signal  Officeb,  Washington,  D.  C, 

August  23d— 10.15  p.  UL 
^  tJie press  and  aU  sea-coast  stations  on  the  Atlantic  coast: 

It  is  reported  to  the  Chief  Signal  Officer  that  a  hurricane  was  central  last  night  a  short 
distance  north  or  northeast  of  St.  Thomas,  West  Indies,  with  a  maximum  hourly  wind 
velocity  of  60  miles;  wind  backing  firom  northwest  to  southwest;  one  vessel  blown  ashore. 
The  inibrmation  given  is  insufficient  to  determine  the  jMtth  of  the  storm's  centre,  but  it 
will  probably  move  northwestward,  and  unless  it  recurves  to  the  northeast  will  reach 
the  South  Atlantic  coast.  While  storm  signals  will  not  be  displayed  at  present,  the 
Chief  Signal  Officer  considers  it  advisable  to  send  special  warnings  to  all  Atlantic  jwrts 
and  to  caution  shipping  against  possible  danger  from  the  hurricane  for  the  next  two  or 

three  days.  

HAZEN. 

The  following  collection  of  data  relates  to  the  destructive  violence  of  the  storm  during 
its  progress  from  a  point  north  of  St.  Thomas  northwestward  to  Savannah,  Ga.  Reports 
from  vessels  were  very  meager,  owing  to  the  delay  with  which  such  data  is  generally 
obtained.  Schooner  W.  B.  Mackie,  i'rom  Wilmington,  N.  C,  for  Port  au  Pnnce,  en- 
countered a  terrific  storm  on  the  western  edge  of  the  Gulf  Stream  during  the  night  of 
the  23d,  in  which  she  lost  her  deck-load  and  sprung  a  leak.  Schooner  Lucie  Wheatley, 
from  Jacksonville  for  Baltimore,  experienced  from  21st  to  24th,  in  about  32®  N.  78°  W., 
heavy  cross  seas,  wind  blowing  a  hurricane;  26th,  storm  increased  in  fury,  threw  over 
deck-load;  27th,  noon,  vessel  ftill  of  water,  masts  swept  away,  hull  wholly  under  water. 
Steamer  City  of  Antonio,  from  New  York  for  Galveston,  experienced  violent  gales  off 
Jacksonville  during  night  of  27th;  iron  shutters  stove  in  and  saloon  flooded.  Ship  San- 
dusky, in  about  32°  N.  76°  W.,  experienced  during  26th  and  27th  violent  storm;  vessel 
dismasted  and  all  hands  but  two  drowned.  Bark  Tupulco,  27th,  in  30°  36^  N.  7T*  26^ 
W.,  violent  hurricane  from  N£. ;  lost  foremast,  jib-boom,  maintopmast,  and  one  seaman. 
Steamer  Dessong,  from  Savannah  for  New  York,  night  of  27th,  80  miles  ESE.  of  TVbee 
Island,  experienced  violent  northeast  hurricane.  Steamer  Geo.  W.  Clyde,  from  New 
York  for  Charleston,  reports:  Left  former  port  4  p.  m.  of  the  24th,  wind  SW.,  continuing 
in  that  direction  until  7  p.  m.,  when  it  shifted  to  NE.  with  increasing  force.    Passed 
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Hatteras  4  a.  m.  of  the  26th,  wind  now  veered  to  ENE.  and  incieaaed  to  moderate  gale; 
7  p.  m.  off  Cape  Fear,  wind  ENE.  blowing  with  hurricane  violence;  impossible  to  mn 
ship  before  the  wind;  hovo  to  and  headed  southeast;  hurricane  lasted  for  twenty-four 
hours,  reaching  its  height  about  10  p.  m.  of  the  26th  and  continuing  until  2  p.  m.  of  the 
27th  with  extraordinary  violence.    Steamer  Saragossa,  from  Baltimore  for  Savannah,  re- 
ports: Left  former  pdrt  4  p.  m.  of  the  25th,  and  on  the  morning  of  the  27th,  about  day- 
break, encountered  cyclone  off  Cape  Lookout;  wind  SE.  with  a  velocity  of  about  75  miles 
per  hour,  causing  tremendous  seas;  no  abatement  of  violence  until  late  at  night,  when 
the  wind  slightly  moderated,  but  the  sea  was  still  rough  and  exceedingly  h^h.     Mom- 
ii^  of  28tli  (very  early)  gale  began  to  subside  with  fine  weather  and  clearing  skies,  but 
stiU  experienced  an  ugly  cross-sea  setting  in  from  the  eastwtud;  about  8  a.  m.,  while  to 
the  southward  of  Capo  Romaiu,  experienced  heavy  cross-seas  with  gale  from  the  SE. 
Schooner  Hannah  M.  Lallis,  3  a.  m.  of  27th,  in  about  32®  N.  78°  W.,  encountered  furious 
NE.  to  SE.  gale  and  was  entirely  dismasted;  most  of  the  crew  drowned.     Bark  Bruns- 
wick on  23d,  and  while  over  100  miles  east  of  Tybee  Island,  encountered  a  fierce  hurri- 
cane from  the  NE.  veering  to  SE.  ;*  26th,  violence  of  storm  increased,  vessel  nearly  dis- 
masted; 27th,  8  a.  m.,  gale  continued  with  very  little  abatement;  1  p.  m.  lee  yards  under 
water,  gale  still  very  fhrious;  between  5  and  6  p.  m.  slight  lull  in  temi)e8t  followed  in  a 
short  time  by  a  recurrence  of  the  gale  redoubled  in  ftiry;  9  p.  m.  vessel  disappeared  be- 
neath the  waves,  carrying  down  all  but  three  of  the  crew,     ifiirk  Itobinson  Crusoe,  27th, 
in  34°  30^  N.  72°  30^  W.,  experienced  violent  hurricane  from  NE.  to  SE.     liark  (Jeoi^- 
ona,  for  Milford,  Conn.,  left  Charleston  on  21st;  on  22d  and  23d  met  fresh  gales  from 
the  NE.  with  heavy  cross-seas,  which  continued  with  increasing  violence;  on  the  24th 
put  back  to  Charleston,  vessel  Imdly  damaged.    The  following  reports  from  West  India 
hnd  stations  are  of  interest:  23d,  10  a.  m.,  St.  Kitts,  SE.,  cloudy;  Antigua,  SE.,  hazy; 
Point-a-Pitre,  SE.,  fine;  Craudaloupe,  SE.,  fine;  Dominica,  rainy;  Martinique,  cloudy, 
caJm;  St.  Lucia,  fine,  calm;  St.  Vincent,  fine;  Grenada,  fine,  calm;  Trinidad,  rainy; 
Barbadocs,  barometer  30.12,  wind  E.     4  p.  m.,  St.  Kitts,  SE.,  cloudy;  Antigua,  SE., 
hazy;  Point-a-Pitre,  calm;  Gandaloup^,  calm  and  very  hot;  Dominica,  very  cloudy; 
Haitinif^uc,  cloudy  and  calm;  St.  Lucia,  calm  and  very  hot;  St.  Vincent,  fine  and  calm; 
Grenada,  fine  and  calm;  Trinidad,  fine  and  calm;  Barbadoes,  barometer  ^^.05,  wind  E., 
fine.     24th,  10  a.  m.,  St.  Kitts,  E.,  cloudy;  Antigua,  NE.,  hazy;   Point-a-Pitre,  calm; 
Gnadaloui>c,  calm  and  hot;  Dominica,  cloudy;  Martinique,  fair;  St.  Lucia,  cloudy  and 
hot;  St.  Vincent,  cloudy;  Grenada,  sky  overcast,  drizzling;  Trinidad,  fine;  Barbadoes, 
barometer  30.14,  E.,  fair.     4  p.  m.,  St.  Kitts,  S.,  cloudy;  Antigua,  E.,  hazy;  Point-a- 
Pitre,  lair;   Guadaloupe,  calm,  extremely  hot;   Dominica,  cloudy,  rainy;  Martinique, 
lainy;    St.   Lucia,  calm,  hot;    St.   Vincent,  calm;  Grenada,   calm;  Trinidad,   calm, 
hot;   Barl)adoes,   barometer  30.05,  wind  W.,  fine.     Reports  from  islands  and  other 
places  adjacent  to  Savannah  and  along  the  neighboring  coast  give  the  following  in- 
ibimation  concerning  disasters :  White  Bluff,  27th,  large  number  of  dwellings,  orchards 
and  fine  shade  trees  destroyed;  Bryan  Neck,  27th,  fearful  destruction  of  property;  Dor- 
chester, .27th^  severest  hurricane  ever  experienced;  six  persons  and  many  cattle,  sheep, 
and  horses  killed;  houses,  fences,  trees,  and  crops  leveled  to  the  ground;  nearly  all  the 
chun^hes  in  the  county  destroyed;  highways  completely  blocked  with  (Ubris,    Beaufort, 
27th,  violent  wind  commenced  on  night  of  26th,  culminating  on  the  following  day  in  a 
terrific  cyclone,  which  demolished  everything  in  its  course;  the  water  rose  above  the 
sea-wall  and  spread  through  the  streets  and  into  the  cellars  and  basements  of  many  build- 
incB.     Fleming,  27th,  9.30  p.  m.,  tremendous  gale  from  ENE.,  causing  great  destruction. 
Coloners  Island,  ^th,  all  buildings  of  every  kind  swept  away;  ten  persons  drowiled; 
crops  washed  out  of  the  ground;  trees  uprooted  and  thrown  about  in  great  conAision, 
twAging  roads  impassable.     Half  Moon  Bluff,  27th,  the  turpentine  farms  totally  destroyed ; 
bouses,  fences,  and  trees  demolished.     Eg3rpt  Depot,  26th,  tremendous  gale,  with  no 
abetment  until  the  morning  of  the  28th.  reaching  its  height  about  midnight  of  the  27th; 
great  destruction  to  cotton  crop;  fields  badly  washed.     Jessup,  27th,  during  night  vio- 
lent hurricane;  houses,  fences,  and  trees  demolished;  country  roads  in  a  deplorable  con- 
diticm,  being  blocked  with  trees  and  badly  washed.     Liberty  County,  Greorgia,  27th,  most 
terrific  storm  ever  experienced;  the  extreme  violence  of  the  wind  and  the  torrents  of  rain 
set  in  about  9  p.m.,  and  continued  till  the  following  day;  the  destruction  of  forests 
was  terrible;  most  of  the  trees,  even  the  largest,  were  broken  off  at  the  trunks  and  twisted 
into  splmters;  the  trunks,  from  three  to  five  feet  in  diameter,  were  split  into  pieces  about 
the  size  of  rails;  the  highways  everywhere  were  blockaded  by  fallen  trees,  and  all  com- 
munication cut  off;  buUdings  were  in  many  instances  lifted  bodilv  from  the  ground  and 
then  crushed  to  pieces;  huge  pieces  of  timber  were  carried  long  distances  by  the  force  of 
the  wind.     An  interesting  peculiarity  of  the  storm  developed  in  this  section  of  the  State, 
which  was  shown  by  the  destructive  force  of  the  wind  being  confined  to  wide  streaks, 
running  from  southeast  to  northwest;  the  wind  appeared  to  have  bounded  and  rebounded 
like  the  waves  of  the  sea;  where  the  fhrrow  of  the  air  dipped  there  was  a  streak  of  dc- 
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,  stmctiQii  plainly  miurked  for  difltanoes,  in  some  instanoee  of  aixteen  miles;  in  the  interval 
between  tne  streaks  trees  and  buildings  stood  firm  as  thoo^  nothing  had  ooconed. 
Montgomery,  N.  C,  gale  reached  its  he&ht  midnight  of  the  27tfa,  as  the  wind  yeerod  to 
SE.;  tide  rose  six  mt  above  ordinary  nigh-water  mark,  carrying  away  several  large 
buildings;  trees  throng^oat  the  town  were  uprooted  or  broken  off,  and  houses  unroofed 
and  otherwise  demolished.  Beaulieu,  27th,  fences,  trees,  and  houses  in  terrible  ruin; 
roads  leading  into  the  o6untry  rendered  impMsable  by  hundreds  of  fidlen  trees,  all  of 
which  were  either  torn  up  by  the  roots  or  twisted  off  at  a  height  of  ten  to  twenty  iM 
above  the  ground.  White  Bluffy  27th,  all  bath-houses  and  boats  sweptawi^  and  several 
residences  destroyed.    Bumside  Island,  27tli,  all  dwellings  and  outbuildings  unroofed  or 


torn  down;  island  nearly  submerged.  Shipyard  Creek,  27th,  everything  flooded;  nearly 
all  buildings  washed  away.  Wilmington  Island,  27th,  11  houses  blown  down  and  aU 
crops  utterly  destoyed;  all  through  tne  woods  and  fields  there  were  wrecks  of  Aimitnie, 
houses,  fencing,  and  boats;  dead  cattle  and  hogs  frequently  found.  Cockspur  Island, 
27th,  everything  swept  away;  the  loss  is  terrible  and  unprecedented.  Bonaventure,  27l]i, 
streets  filled  with  the  dibria  of  trees,  fences,  and  buildings;  in  the  cemeteiy  several  large 
tombstones  were  broken  in  pieces.  Long  Island,  27th,  every  building  carried  away  save 
the  light-house;  the  heavy  sea  burst  open  the  door  of  the  main  portion  of  the  latter,  used 
as  a  residence,  and  carried  away  doors,  windows,  ihmiture,  clothing,  and  all  supplies  on 
hand.  Hogg  Island,  27th,  15  houses  carried  away  and  25  persons  drowned;  all  crops 
destroyed.  William's  Island,  27th,  20  houses  cairied  away  and  15  persons  drowned; 
mules,  horses,  and  other  stock  lost;  rice  crops  nearly  destroyed.  Babbitt  Island,  27th, 
island  nearly  submerged;  all  buildings  and  crops  destroyed.  Hutchinson's  Island,  27th, 
18  persons  drowned  and  all  buildings  swept  away.  Fig  Island,  27th,  13  perscms  drowned 
and  every  phmtation  destroyed;  all  huts  on  either  sideof  the  river  carried  off  by  thehigli 
water  and  the  occupants  drowned.  McQueen's  Island,  27th,  idl  buildings  and  crops 
badly  damaged.  Charleston,  27th,  most  violent  since  the  great  storm  of  August,  1874; 
in  eastern  and  southern  parts  of  city  wharves  greatly  damaged;  section  of  dty  east  of 
East  Bay,  including  about  fourteen  squares,  submerged  to  a  &p(h  of  several  feet;  modi 
property  in  the  southwestern  portion  of  the  city  under  water;  roofe,  window-shuttan, 
fences,  shade  trees,  and  gates,  generally  destroyed;  all  telegnaph  wires  down;  busbiesB 
seriously  interfered  with;  loss  variously  estimated  at  from  ^200,000  to  $300,000.  Sulli- 
van's Island,  27th,  storm  burst  upon  the  island  early  in  the  morning,  displaying  unex- 
ampled frury ;  miles  of  fencing  were  blown  down,  and  from  8  to  10  houses  destzoyed;  entire 
loss  estimated  at  $40,000.  Port  Royal,  S.  C,  27th,  ferry  house  carried  away  by  the 
extremely  high  tide,  and  from  20  to  40  people  drowned;  the  gale  was  one  of  the  most 
violent  ever  experienced.  Tybee  Island,  S?7th,  at  6  a.  m.  wind  reached  an  estimated 
velocity  of  80  miles  per  hour;  whole  rows  of  cottages  were  destroyed,  and  the  strongest 
houses  were  unroofed  or  crushed  in  by  the  terrific  loroe  of  the  hurricane;  bathing-houses, 
pavilions,  and  various  outbuildings  were  swept  dear  from  the  beach  and  carried  m  fl^pe- 
less  masses  through  the  woods;  the  ruins  in  some  instances  took  fire,  causing  a  fri|^uhl 
loss  of  life.  Bethesda,  27th,  storm  raged  with  great  ftiry  until  1.30  a.  m.  of  the  t^th; 
ground  strewn  with  the  wrecks  of  trees,  fences,  and  buildings;  all  highways  obstructed 
by  huge  piles  of  dibris;  railroad  and  telegraphic  communication  cut  off.  Moorehead 
City,  N.  C,  24th,  over  thirty  hours  in  advance  of  the  storm  the  skies  became  blackened 
with  sea  birds  of  every  kind,  size,  color,  and  description,  moving  rapidly  towards  the 
west,  as  if  fleeing  from  the  violence  of  the  coining  storm.  The  strange  conduct  of  the 
birds  was  equaled,  if  not  surpassed,  by  the  finny  tribe,  as  shown,  tnr  the  latter's  rapid 
flight  up  Newport  River,  a  narrow,  turbid  stream.  All  through  the  day  the  fidi,  in 
schools  of  miUions,  passed  up  the  stream,  followed  by  great  droves  of  porpoises,  so  thick 
that  the  river  looked  like  a  riowly  moving  stream  of  ink.  27th,  birds  slowly  returning; 
at  Newport,  where  the  stream  is  very  narrow,  the  fishes  and  porpoises  were  so  wedged 
in  that  they  could  not  move  either  up  or  down.  The  above  incident  would  appear  tonve 
evidence  of  the  possession  of  a  wonderfrd  instinct  by  birds  and  fishes.  Elba  Island,  27th, 
every  house  and  outbuilding  carried  aw|iy ;  all  crops  destroyed ;  15  to  20  persons  drowned. 
Fort  Pulaski,  27th,  storm  raged  for  six  hours  with  demoniac  fury;  water  rose  one  foot 
above  the  floor  of  the  officers'  quarters;  all  houses  on  the  island,  as  well  as  every  head  of 
cattle,  were  swept  away.  Savannah,  26th,  during  the  day  it  was  blustering  and  veiy 
threatening,  barometer  rapidly  falliuff,  wind  N£. ;  through  the  night  the  velocity  and 
violence  of  the  wind  incr^ised,  direction  £N£.,  tide  extremely  high;  at  Tybee  Island 
there  was  a  perfect  gale  from  the  N£.,  veering  to  S£. ;  27th,  6.44  a.  m.,  barometer  29.70; 
10.44  a.  m.,  29.61,  N.,  32 miles;  2.44  p.  m.,  29.48,  N.,  36  miles;  6.44 p.  m., 29.30,  NNW., 
33  miles;  7  p.  m.,  N£.,  35  miles;  8  p.  m.,  NN£.,  48  miles,  rain  falling  in  sheets;  8M 
p.  m.  fleroe  gusts  of  from  60  to  80  miles  per  hour  from  the  N£.,  aooompanied  by  a  deaf- 
ening roar  and  the  crash  of  falling  buildings;  barometer  continued  to  &11  rapidly  until, 
at  9.20  p.  m.,  itreach^  the  minimum  of  ^.08,  where  it  remained  about  stationary  ibr 
20  minutes;  the  pressure  now  began  to  recover  quickly,  and  at  10.44  p.  m.,  barometer 
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md  29.17,  wind  BE.,  about  50  miles  per  hour;  midnight,  29.34,  S£.,  36  miles  per  hour; 
99th,  2  a.  m.,  29.49,  8£.,  about  28  miles  per  hour.     Damage  to  property  in  the  dty  esti- 
Bttod  at  $1,600,000.    (te  the  morning  following  the  storm  there  was  presented  the  most 
terrible  aeene  of  wreck,  ruin,  and  death  that  was  ever  witnosBed  within  the  memory  of 
the  oldest  inhabitant;  the  memorable  storm  of  1854  was  not  as  violent  or  prolonged; 
sireete  eTerywhere  were  completely  blockaded  with  large  trees,  hnge  piles  of  tin  rooting, 
bricks,  and  parts  of  buildings;  hardly  a  building  in  the  city  but  received  more  or  less 
hinrj;  in  and  about  the  city  over  300  negroes  were  drowned,  and  35  white  persons  killed 
or  drowned ;  along  the  immediate  coast  nearly  100  vessels  were  wrecked.     At  Bohanvillc, 
in  soal&eaBtem  part  of  city,  20  houses  were  unroofed  and  12  completely  demolished;  all 
ihade  trees  and  fences  blown  down;  the  force  of  the  wind  was  sufficiently  great  to  drive 
the  sea  water  up  the  Savannah  River,  far  above  the  city;  nearly  every  house  received  a 
eopiioiia  supply  of  salt  water,  causing  great  inconvenience;  all  creeks  leading  inwanl  from 
the  sea  rose  to  a  great  height  and  flooded  the  a^j  aceu  t  lowlands.     Keports  from  47  rice  plan- 
tiitions  on  the  Oowbahee,  Ashepoo,  and  Eklisto  rivers,  Kautowlcs  Creek,  and  the  t^usiorii  and 
western  branches  of  Cooper  River  state  that  only  three  plantations  eHcapc<l  with  slight 
loss,  while  the  remainder  were  almost  or  entirely  submerged  with  salt  water;  loss  (^n 
hardly  be  estimated.     In  advance  of  this  storm  cautionary  signals,  on  the  morning  of  the 
29th,  were  ordered  for  the  following  stations,  and  justified  by  the  accompanying  niaximuui 
v^docHiee:  Smithville,  E.,  50  miles;  Wilmington,  E.,  27;  Fort  Macon,  K.,  «i8;  IlatteruH, 
NE.,  34;  Kitty  Hawk,  £.,  32;  Cape  Henry,  NE.,  32;  these  signals  were  lowered  on  the 
morning  of  the  28th.     At  other  Atlantic  coast  stations  signals  were  ordered  on  the  2Gth 
and  partly  justified,  as  follows:  Cedar  Keys,  noon,  8W.,  27  miles;  Jacksonville,  a.  m., 
SW.,  37;  Bl^vannah,  a.  m.,  NE.,  60;  Charleston,  NE.,  54;  Norfolk,  p.  m.,  E.,  14;  Haiti- 
more,  midnight,  S.,  9;  Chincoteague,  p.  m.,  SE.,  22;  Delaware  Breakwater,  p.  ni.,  E., 
16;  Gi^  May,  midnight,  SE.,  17;  Atlantic  City,  midnight,  E.,  10;  Bamegat,  midnight, 
SE.,  13;  Sandy  Hook,  midnight,  SE. ,  24.     All  of  these  signals  were  lowered  on  the  morn- 
ing of  tlie  28th,  except  at  Cedar  Keys,  which  remained  up  until  p.  m.  of  29th,  owing  to 
damage  to  telegraph  lines,  but  was  ordered  down  p.  m.  of  the  28th.     By  the  morning  of 
^  ^BoQi  the  storm  had  moved  westward  into  central  Georgia  >vith  diminished  violence. 
On  the  morning  of  29th  the  center  was  near  Memphis,  the  barometer  at  that  station  being 
0.36  ineh  below  the  normal;  heavy  rain  had  fallen  along  the  path  of  storm.    The  next 
momiiig  the  center  had  moved  into  Iowa,  and  thence  passed  off  to  the  north  and  east. 

INTERNATIONAL  METEOROLOGY. 

International  Charts  Nos.  V  and  YI  accompany  the  pi'esent  Review.  The  former  is 
pnhliahed  for  the  month  of  June,  1879,  continuing  the  series  of  this  chart  begun  in 
Jannazy,  1877.  Chart  No.  YI  is  prepared  for  the  month  of  September,  1879,  continuing 
the  aeiiee  of  this  chart  b^gun  in  November,  1877. 

CHart  No.  V  shows  the  mean  pressure,  temperature,  and  the  prevailing  direction  of  the 
wind  at  7.35  a.  m.  Washington,  or  0.43  p.  m.  Greenwich,  mean  time,  for  the  month  of 
Jane,  1879,  over  the  Northern  and  at  certain  isolated  stations  in  the  Southern  Hemi- 
^here.  The  area  of  29.80  covers  western  Asia,  the  most  of  Europe  north  of  the  40th 
paiallel,  and  the  Atlantic  north  of  the  45th  parallel  and  west  of  the  35th  meridian. 
mthin  ibis  vast  area  of  comparatively  low  pressure  appear  two  small  areas  of  lower 
bflcometric  minima,  viz,  29.60  covering  northwestern  Siberia,  and  29. 70  embracing  the 
western  half  of  the  British  Isles,  together  with  that  portion  of  the  ocean  included  between 
the  50th  and  60th  parallels  and  east  of  the  25th  meridian.  The  pressures  over  central 
and  aouthem  Europe  range  from  29. 85  in  Austria  to  30.06  in  Spain.  In  Turkey  and  Asia 
Minor  the  barometer  is  generally  below  29.90;  in  Toorkistan,  29.65  to  29.91;  in  Hindo- 
stan,  29.43  to  29.77;  along  the  Asiatic  coast,  29.67  to  29.87.  Over  North  America  the 
rmons  of  lowest  pressure  embrace  the  Canadian  maritime  provinces,  barometer  generally 
bdow  29.90,  and  that  portion  of  territory  between  the  meridians  of  93°  and  103°  W., 
extending  from  Texas  northward  to  the  British  Possessions,  pressure  ranging  from  29.79 
at  Pembina  to  29.99  at  Galveston.  The  lowest  mean  pressures  of  the  month  are  reported 
from  the  following  stations:  L^ore,  29.43  (747.5);  Roorkee,  29.45  (748.0);  Lucknow, 
29.46  (748.4);  Ekaterinburg,  29.55  (750.6);  Barnaul,  29.60  (751.7);  Kasan,  29.61  (752.1); 
Galway,  29.62  (752.3);  Armagh,  29.66  (753.3);  Monach  Light-house,  29.67  (753.5); 
Slykkisholm,  29.78  (756.4) ;  Fort  St.  Michael's,  29.84  (757.8).  The  area  of  highest  press- 
nre,  30.20,  covers  the  Atlantic  between  the  meridians  of  23°  and  52°  AV.  and  the  par- 
allels of  23^  aiul  35°  N.  The  area  30.10  reaches  eastward  into  Algeria,  westward  to  the 
77th  meridian,  northward  to  the  40th  parallel  and  southward  to  17°  S.  Over  North 
America  the  isobar  of  30.10  embraces  a  small  area  in  central  Mexico  and  in  the  Northern 
Pacific  coast  region.  The  following  are  the  highest  readings  from  isolated  stations: 
Funchal,  30.19  (768.7);  Melbourne  and  Ponta  Delgado,  30.15  (765.7);  Mauritius,  30.14 
(765.5);  Cq^  Town,  Angra,  and  Mogador,  30.12  (765.0).    The  extreme  monthly  range 
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of  mean  preflsiireis  0.84  inch,  which  is  0.15  inch  above  that  for  June,  1877,  bat  0.09  inch 
below  that  for  June,  1878.  The  maximum  and  minimum  mean  temperaturee,  given  in 
Fahrenheit's  sc-ale,  are  reported  from  the  following  stations:  highest,  Fao,  100°;  Biskra, 
99°;  Liigouat,  98°;  Lahore,  97°;  Deesa  and  Agra,  96°;  Bridgetown,  83?;  Free  Town,  86°; 
Murcia,  89°;  lowest,  Godthaab,  41°;  Hobart  Town,  43°;  Tramso,  46°;  Btykkiwholm, 
Farther  Point,  Virginia  City,  and  Sitka,  48°;  Nikolaievsk  on  the  Amoor,  Moose  Factny, 
and  Olympia,  49°;  North  Unst,  50°.  Tlie  prevailing  direction  of  the  winds  was,  over 
the  United  States,  southwesterly  in  the  Atlantic  Coast  States;  southeasterly  in  the  Gulf 
States,  Upper  Mississippi  and  Lower  Missouri  Valleys;  northerly  over  the  Lake  v^gioii 
and  Canada;  westerly  on  the  Pacific  coast;  elsewhere  variable.  Over  the  AtianticOooMiy 
south  of  the  30th  parallel,  northeast  to  southeast;  north  of  that  parallel,  southweai  to 
northwest  and  northeast.  Over  northern  Europe  southwest  to  northwest;  over  sonthem 
Europe  southwesterly.  In  Algeria,  variable.  Along  the  Asiatic  coast,  southerly.  Com- 
IMired  with  the  mean  of  the  past  two  years,  June,  1877  and  1878,  the  tempenvbore  and 
pressure  over  the  United  States,  in  general,  bear  a  very  close  resemblance  in  every  dis- 
trict. Over  the  Lake  region  the  temperature  is  irom  2°  to  5°  above  the  mean,  hk 
Canada  and  the  maritime  provinces  there  is  a  decline  of  from  2°  to  7°.  The  presBiire 
over  the  Lake  region,  Tennessee,  and  the  Ohio  Valley  is  irom  0.03  to  0.10  inch  higgler; 
elsewherQ  slight  deviations  from  the  mean  or  the  existence  of  a  normal  condition.  Orer 
the  Atlantic  c-omparison  can  only  l)e  made  with  1878.  Upon  examination  it  is  ibond  . 
that  the  positions  of  the  areas  of  highest  pretssuro  nearly  coincide,  that  is,  if  the  area  of 
30.20  alone  is  considered;  but  in  .Tune,  1878,  a  very  small  area  of  30.30  occupied  tlie 
ocean  in  the  vicinity  of  2(i°  N.  47°  W.,  the  maximum  pressure  being  but  0.03  inch  abofe 
the  highest  residing  for  June,  1879.  Between  the  jmrallels  of  50°  and  60°  N.  and  the 
meridians  of  10°  and  40°  W.  the  pressure  is  from  0.10  to  0.15  inch  lower.  Along  the 
parallel  of  40°  N.  the  conditions  of  pressure  remain  about  the  same.  The  temperature 
is  considerably  lower  south  of  parallel  35°  N.  and  north  of  parallel  50°  N.,  while  between 
these  boundaries  the  dilTerence  is  in  favor  of  a  rise  of  from  1°  to  5°.  Over  the  British 
Isles  the  pressure  is  from  0.14  to  0.25  inch  below  the  average,  and  the  temperatme 
shows  a  decrease  of  from  2°  to  6°.  In  central  and  western  Europe  (excluding  Spaiii) 
the  pressure  is  from  0.02  to  0.15  inch  below  the  average,  while  the  temperature  namm 
from  normal  to  — 4°.  Over  Bcimdinavia  the  pressing  is  from  0.07  to  0.15  inch  beloirttie 
average,  and  the  teuipcratnro  from  +1°  to  — 4°.  In  Algeria  the  pressure  ranges  from 
— 0.08  inch  to  4-0.02  inch,  and  the  temperature  from  -|-2°  to  4-4°.  Over  Spain  toad 
Portugal  the  pressure  ranges  from  normal  to  — 0.06  inch,  and  the  temperature  from  nor- 
mal to  — 3°.  Ov^r  Russia,  south  of  the  60th  parallel,  the  pressure  ranges  from  — 0.06  to 
— 0.22  incli,  and  the  temperature  from  — 7°  4-3°.  In  Hindostan  the  pressure  ranges 
from  4-0.02  to  4-0.07  inch,  and  the  temperature  from  —3°  to  —8°.  The  following 
deviations  from  the  average  in  temperature  and  barometer,  are  reported  from  isolated 
stations:  Nikolaievsk,  — 3°.5;  Vljvdivostock,  normal  and  4-0.02  inch;  Pekin,  4-2^.5  and 
— 0.03  incli;  Zi  Ka-Wei,  normal  and  4-0.02  inch;  Yokohama,  4-1°  and  normal;  Nagasski, 
— 5°  and  — 0.07  inch:  Yeniseisk,  normal  and  normal;  Barnaul,  normal  and  --0.16 inch; 
Tashkend,  4- 4°. 5  and — 0.23  inch;  Biskra,  4-1°  and — 6.08  inch;  Foo,  compared  with  1877 
only,  4-16°  and  4  0.10  inch;  Free  Town,  +1°  and  — 0.01  inch;  Mauritius,  normal  and 
— 0.02  inch;  Fort  Napier,  — 2°  and  — 0.09  inch;  Cape  Town,  nonnal  and  — 0.04  inch; 
Augra,  4-1°. 5  and  — 0.05  inch;  Ponta  Belgado,  normal  and  — 0.06  inch:  Funchal,  -^1®.6 
and  4-0.04  inch;  Paramaribo,  normal  and  normal ;  Bridgetown,  normal  and — 0.02indi; 
St.  Thomas,  —1°  and  4-0.02  inch;  Navassa,  +2°.5  and  normal;  Mcdellin,  — 3°.5;  Son 
J 08^;  de  Costa  Rica,  —2°;  Mexico,  — 1°.5  and  0.08  inch;  Melbourne,  4-1°  and  — 0.02 
inch;  Hobart  To^vn,  — 8°.5  and  4-0.05  inch;  Arclmngel,  — 5°.5  and  — 0.14  inch;  S^k- 
kisholm,  normal  and  +0.02  inch;  Godthaab,  — 2°. 5  and  -1-0.02  inch;  York  Factcnji 
4-6°.5  and  4-0.07  inch;  Fort  St.  Michael's,  —7°  and  4-0.03  inch, 

dhart  No.  VI. — This  chart  displays  the  tracings  of  the  prolmble  courses  of  twenty-one 
of  the  principal  storm  areas  of  the  Northern  Hemisphere  for  the  month  of  September, 
1879.  The  approximate  paths  of  progressive  movement  are  based  upon  daily  simultaneous 
international  observations  to  the  number  of  over  650,  besides  a  large  mass  of  irregular 
data  which  reaches  this  office  in  various  ways  from  the  logs  of  vessels  of  the  merchant 
marine  of  the  North  Atlantic  Ocean.  In  connection  with  a  study  of  the  tracks  of  tlie 
centers  of  the  areas  of  low  barometer,  attention  should  be  directed  to  the  unusual  number 
of  storms  passing  north  of  the  British  Isles  and  terminating  on  the  northern  coast  of 
Kussiaj  also  the  small  number  traversing  Russia  and  Siberia.  By  an  examination  of  the 
chart  it  will  be  seen  that  no  area  of  barometric  minima  appeared  over  either  eastern 
Europe  or  Asia  after  the  disappearance  of  No.  II  on  the  9th.  From  the  1st  to  the  7th 
the  range  of  pressure  over  Russia  and  Siberia  was  comprised  between  the  readings  28.88 
and  30.11.  On  the  8th,  as  area  No.  II  appeared  central  in  the  valley  of  the  Obi,  the 
barometer  rose  from  0.10  to  0.25  inch  over  Russia.  To  trace  the  incipient  stages  of  this 
advent  of  high  pressure  it  will  be  necessary  to  return  to  the  relative  distribution  of  pi 
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are  as  indieatod  upon  the  daily  charts  for  the  Ist.  Uponim  examination  it  w  ill  be  found 
that  an  area  of  90.40  covered  the  central  portion  of  wcHtem  Europe  and  extended  thence 
wwtwaid  over  the  ocean  to  the  meridian  of  20^  W.  This  urea  remained  stationary  dur- 
ing tht  9d,  bat  by  the  morning  of  the' .3d  was  reduced  to  ;U).20,  and  extended  south- 
waid  to  the  Mediterranean,  (hi  the  4th  the  centitil  area  was  reduced  to  30.10,  and 
eavered  the  R^ion  of  the  Black  Sea;  5th,  pressure  reduced  to  30. 00,  position  stationary. 
M^  moYod  eastward  over  Toorkistan,  no  chaoige  in  barometer;  7th,  position  of  center 
nmained  unchanged,  pressure  rose  to  30.20;  a  second  area  (.%.10)  appeared  over  western 
Rwaift,  and  between  these  two  areas  of  high  the  barometer  ranged  from  29.71  to  29.i)2; 
8th,  onos  of  high  combined  over  central  Russia  with  a  maximum  ])rcsHurc  of  30.28  ut 
Moaoow.  From  the  9th  to  the  .'^h  the  pressure  at  the  center  of  high  ninged  iM'tween 
90l23  and  90.60,  and  for  the  most  part  the  position  of  this  area  was  confined  to  central 
and  eastern  Russia,  occasionally  reaching  eastwanl  to  Yeniseisk.  The  max i mum  ])ress- 
urea  on  tlie  saocesaive  dates  following  this  advent  of  high  pressure  arc  given  as  follows: 
9ih,30.S3;  10th,  30.25;  11th,  30.39;  12th,  30.37;  13th;  MVM;  14th,  30. :M;  15th,  :U)..'{9; 
16th,  30.34;  17th,  30.34;  18th,  :W.41;  19th,  30.47;  20th,  IMVA'A;  2l8t,  30.:«;  22d,  30.29; 
33d,  30.36;  24th,  .30.46;  25th,  30.58;  26th,  30.60;  27th,  :W.54;  2Hth,  :W.52;  29th.  :i0..50; 
30fli,  30.54.  In  view  of  these  facts  regaiding  the  position  and  decrree  of  the  areas  of 
hig^  the  relative  movement  of  the  areas  of  low  pressure  become  more  clearly  defined. 
So  prolonged  and  excessive  was  the  barometric  maxima  of  northern  Russia  and  west- 
ern Siberia  that  the  passage  of  the  centres  of  barometric  minima  beyond  the  40th  merid- 
ian £.  was  rendered  impossible.  The  general  distribution  of  storm-x>iiths  is  given 
aa  follows:  Five,  Noe.  I,  VII,  IX,  X  and  XV,  were  confinc<l  throughout  their  piiths  to 
the  United  States  and  Canada.  Two,  Nos.  XVI  and  XX,  formed  over  the  northwest- 
ern portion  of  the  United  States,  and  moving  thence  eiistwanl  to  the  Canadian  mari- 
time provinces,  passed  over  the  ocean  to  the  western  coost  of  Europe.  One,  No. 
XIII,  of  cycl<mic  origin,  formed  over  the  Caribbean  Sea,  pursuing  tlierealler  the  charac- 
tariMie  n<nrthwe8t«rly  course  to  the  Gulf  of  Mexico,  whence  it  curved  eastward,  crossing 
northem  Florida  and  moving  thence  northeastward  over  the  ocean.  Seven,  Nos.  11, 
VI,  XI,  XIV,  XVII,  XVIII,  and  XXI,  formed  over  the  ocean  between  35«>  and  55°  N., 
parBDing  northeasterly  pilths,  in  most  cases  passing  north  of  the  IMtish  Isles.  Two, 
Itab  III  and  IV,  formed  over  southern  Scandinavia  and  western  Sil)eria,  respcc^tively, 
moriiig  thereafter  in  easterly  courses.  Four,  Nos.  V,  VIII,  XII,  and  XIX,  first  appeared 
Qfrer  aonthem  China  and  the  China  Sea,and,  moving  in  northeasterly  courses  to  the  north 
aoath  of  the  Japan  islands,  disappeared  over  the  Pacific  Ocean.  Concerning  the 
of  North  America:  No.  I. — This  storm  appearcil  to  result  trom  the  disturbing  ef- 
of  area  No.  XIII,  described  in  the  July,  1881,  Review.  The  pressure  over  the  Gulf 
ef  Mexico  recovered  very  slowly  oiler  the  passage  of  the  latter  storm,  and  before  reach- 
iBg  the  normal  a  rapid  decline  began  on  the  27th  of  August,  continuing  throughout  the 
month,  the  area  taking  definite  form  on  the  1st  of  September.  During  this  day  it  left 
the  n»them  Gulf  co^  accompanied  by  heavy  rains  and  very  low  pressures.  On  the 
9d  and  3d,  passed  northeastward  over  Tennessee,  the  Ohio  Valley,  and  the  Ix>wer  Ijako 
Miona,  accompanied  by  heavy  rains  and  followed  by  rapidly  rising  pressures.  Chi  the 
4u  and  5th,  moved  northeastward  over  Canodoi,  disappearing  thence  over  the  British 
Fnmfwniona.  This  storm  caused  great  destruction  of  property,  principally  vessels,  along 
the  Onlf  eoast  iVom  Pensaoolato  New  Orleans,  the  loss,  as  estimated,  reaching  bet\N'ecn 
#900,000  and  $300,000.  On  Iiakes  Huron  and  Erie  considerable  damage  to  vessels  oc- 
eoived.  No.  VII. — While  area  No.  1  was  moving  over  Canada  the  pressure  fell  to  the 
weat^Hraid  in  Manitoba,  and  on  the  morning  of  the  5th  an  area  of  29.80  prevailed  over 
theentire  region  north  of  the  Lakes  and  south  of  Hudson's  Bay.  On  the  0th  the  area  of 
29.80,  considerably  circumscribed,  was  confined  to  the  I^ake  Superior  region;  lowest  ba- 
rometer at  I>aluth,  29.72.  7th,  central  over  Canada,  but  with  diminished  energy,  dis- 
appearing on  the  following  day  to  the  northward.  No.  IX. — This  area  first  appeared, 
as  a  di^t  depression,  over  western  Nebraska,  on  the  morning  of  the  Gt\\,  and  during  this 
day  and  tiie  following  passed  eastward  to  Lake  Michigan,  accompanied  by  light  locuil 
nine,  oocnaionally  heavy.  On  the  morning  of  the  8th  the  depression  was  central  over 
the  northern  portions  of  Vermont  and  New  Hampshire;  barometer  at  Burlington,  0.31 
indi  below  the  normal.  On  the  9th  central  in  New  Brunswick,  with  considerably  di- 
miniflthcd  eneigy,  and  passing  thence  eastward  over  the  Gulf  of  Saint  Lawrcnt^c  during 
the  day,  diaappeued  off  the  eastern  coast  of  Newfoundland  on  the  10th.  No.  X. — This 
area  entered  the  Pacific  coast  of  North  America  between  the  parallels  of  40®  and  50"  N. 
daring  i^  7th,  on  which  day  the  pressure  was  generally  0.20  in(!h  l>elow  the  normal 
throag^Kmt  Oregon  and  Washington  Territory.  From  the  8tli  to  the  12th  the  depression 
poianed  an  irregnlar  easterly  path,  reaching  I^ake  Michigan  on  the  morning  of  the  hitter 
date.  Very  light  and  extremely  local  precipitation  attended  the  course  of  the  area  thus 
&r,  althongh  the  barometer  was  from  0.21  to  0.27  inch  1>olow  the  normal.  AIUt  cixiss- 
ingthe  northern  portion  of  Michigan  and  the  Province  of  Ontario  the  area  disapiK'ared  on 


38  REPORT   OF   THE   CHIEF   SIGNAL-OFFICER. 

the  13th  over  the  territory  southeast  of  Hudson's  Bay.  No.  XV. — ^Daring  the  pveBence 
of  No.  X  over  western  Canada  area  No.  XV  formed  as  a  secondary  depreseoMHi  in  Tear  of 
the  latter  over  the  Ohio  Valley.  High  winds  and  stormy  weather  were  experieiioedo¥er 
Lake  Erie  on  the  night  of  the  ISth^  continuing  on  the  14th,  with  heavy  nuns  and  ooo»- 
sional  thunder-storms.  On  the  morning  of  the  15th  the  defoessioQ  was  centnJ  in  nortli- 
em  New  Brunswick,  accompanied  by  brisk  to  high  winds  and  local  rains  OTer  the  Omm- 
dian  maritime  provinces.  During  the  day  disappeared  northeastward  beyond  the  Golf 
of  Saint  Lawr^ce.  No.  XVI. — On  the  morning  of  the  14th  an  area  of  30.30  preT»Ued 
over  the  eastern  portion  of  the  Lower  Missouri  and  throughout  the  Upper  liiarianppi 
Valleys.  On  either  side  of  this  hi^  area  obtained  an  area  of  low  (No.  XV.^-oentnJoiver 
Lake  Erie,  and  No.  XVI,  central  in  northern  Montana).  Moving  eastward  the  latter  de- 
pression was  central  over  Lake  Superior  on  the  15th,  and  during  the  two  following  dim 
passed  over  the  Province  of  Ontario  and  down  the  Saint  Lawrence  Valley,  reacdiing  the 
coast  of  Labrador  by  the  18th.  Attending  the  movement  of  the  area  over  the  ooniw  ae 
above  indicated,  light  rains  vrith  occasional  thunder-storms  began  after  leaving  Dakola, 
and  over  Lake  Superior  considerable  changes  in  pressure  occun^,  the  barometer  lead- 
ing from  0.30  to  0.33  inch  below  the  normal.  On  the  morning  of  the  18th  the  baromeler 
at  Quebec  was  0.51  inch  below  the  normal,  and  brisk  to  high  winds  with  local  rains  pie- 
vailed  in  the  lower  Saint  Lawrence  Valley.  On  the  morning  of  the  19th  the  dfpirrwnion 
appeared  to  be  centnvl  south  of  Greenland;  barometer  at  G<KLhaab,  29.55,  a  Ml  of  0.70 
inch  in  jiost  forty-eight  hours;  wind  shitted  from  £SE.  to  NNK;  20th,  barometer  at 
Gothaab  rose  to  29.85,  wind  still  NN£.  So  iar  as  indicated  upon  our  charts  the  disposi- 
tion of  the  central  area  of  atmospheric  disturbance  is  somewhat  uncertain,  ovdng  to  tiie 
rapid  advance  of  a  high  area  ^m  Newfoundland,  and  the  lack  of  suffiident  reports  to 
define  the  location.  On  the  22d,  however,  the  depression  appeared  clearly  detmnined 
by  the  following  barometric  readings  and  wind  directions:  In  44^  30^  N.,  17^  W.,  20.34 
E.,  gale,  heavy  rain;  in49*>  20^  N.,  23°  W.,  29.05  SW.,  brisk,  heavy  rain:  in  61*»  34^^, 
15*^  00'  W.,  SW.,  atrong  gale,  heavy  squalls,  high  sea;  in  50*^  13'  N.,  12^  36'  W.,  wind 
rapidly  rising,  strong  westerly  swell.  During  the  day,  as  the  storm  passed  northeast 
ward  along  the  western  coast  of  the  British  Isles,  very  violent  southwest  to  sontlieast 
gales  were  experienced.  On  the  north  coast  of  Ireland,  three  miles  northwest  of  Irish- 
trahull  Light,  ship  Spartan  experienced  cyclone  from  SW.  to  SSE.,  and  tiiien  to  WNW. ; 
barometer  28.43,  lost  entire  suit  of  sails.  Over  the  British  .Isles  on  this  day  the  baronn- 
eter  was  generally  above  29.85  (lowest,  29.53  at  North  Unst),  with  southwest  to  north- 
west winds  and  cloudy  or  partly  cloudy  weather;  23d  central  northwest  of  Scotland;  Hoa- 
ach  Light-house,  28.00  W.,  force  8;  Nairn,  28.82  SSW.,  force  7;  North  Unst,  38.88 
SE.,  force  8;  Thorshavn,  28.70  NE.,  force  7;  Saudwick  Manse,  28.70  S.,  44  miles  per 
hour;  A])erdeen,  29.06  SW.,  33  miles;  in  55°  15'  N.  9°  20'  W.,  29.19  W.,  force,  6;  in 
49°  45'  N.,  17°  45'  W.,  29.47  W.,  force  6;  in51°  30'  N.,  19°  58'  W.,  SW.  and  NW.  strong 
gales,  heavy  squalls,  and  high  seas;  in  50°  33'  N.,  21°  17'  W.,  heavy  NW.  squalls,  ld|^ 
confused  sea.  The  following  report  will  in  a  measure  indicate  the  extent  of  the  depression 
to  the  southwostward,  and  the  violence  with  which  the  atmospheric  equlibrium  was  behig 
restored:  in  47°  N.  22°  30'  W.,  barometer  about  29.70,  violent  gale  from  the  N W.  ImI- 
ing  forty-eight  hours.  Over  the  British  Isles  south  of  the  46th  parallel  the  winds  weie 
still  southwest  to  northwest,  but  with  increased  energy,  while  the  pressure  fell  fimn  0.90 
to  0.60  inch  in  the  past  twentyfour  hours.  24th,  overthe  British  Isles  the  winds  at  sooth- 
em  statious  shifted  to  the  north,  while  at  northern  stations  they  remained  west  and  south- 
west with  diminished  force;  the  barometer  rose  rapidly  with  a  variation  of  from  0.03  to 
0.85  inch  in  jMist  twenty-four  hours.  Over  the  ocean  from  48°  to  52°  N.,  and  between  7® 
and  27°  W.,  heaN^y  W.  and  NW.  gales,  with  fierce  squalls  and  high  seas  prevailed.  25t]i, 
central  overthe  northern  portion  of  Scandinavia;  Tromso,  29.38  N.,  rain;  Beigen,  29.80 
SSW.,  rain;  Brouo,  29.68  SW. ;  along  the  wentem  shores  of  the  Baltic  Sea  and  the  Gulf  of 
Bothnia,  the  Imrometcr  ranged  from  30.04  at  Stockholm  to29.68atHaparaDda,  withsonljh- 
wcstw  inds,  force  6  to 7.  26th,  probably  central  north  of  North  Cape,  whereduring  the  day 
itdisappeare<ltothe  eastward;  Tromso,  29.72,  SSW.;  Ilaparanda,  30.03,  8.  No.  XX. — 
Tliis  storm  developed  from  an  area  of  low  pressure  central  in  northwestern  Montana  on 
the  moiiiing  of  the  20th.  During  this  day  and  the  following  the  depressiou  passed  m^ 
idly  eastward  to  I^ke  Superior,  wliere  it  was  central  on  the  morning  of  the  22d,  followed 
by  rapidly  rising  pressure  (from  0.20  to  0.30  inch  above  the  normal).  Tlie  area  crossed 
the  (.-anadian  and  niuritinie  provinces  during  the  2.'M  and  24th,  accbmpanied  by  light  rains 
and  a  fall  in  pressure  of  from  0. 20  to  0. 36  i nch  in  twen ty-four  hours.  Morning  of  the  2Stli, 
probably  wsntral  north  of  Newfoundland:  barometer  at  Saint  John's  29.77,  wind  SW., 
a  fail  of  0.23  inch  in  the  past  twenty-four  himrs.  26th,  the  depression  passed  rafudly 
northeastward  to  near  the  60th  parallel;  (Jodthaab,  29.07,  NNE.,  a  fall  of  0.60  indi  in 
past  twonty-four  liours;  Stykkisholm,  29. (i5,  E.,  a  rise  of  0.19  inch  in  past  twenty-foar 
hoiin).  27tli,  central  southeast  of  Iceland,  near  the  .30th  meridian;  Godthaab,  29.38, 
ENE. ;  Stykkisholm,  28.82,  S.,  a  fall  of  0.K{  inch  in  past  twenty-four  hours.    28th  oen- 
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tal  off  the  northwestem  coast  of  loeland;  Stykkisholm,  28.71,  SW. ;  Godthaab,  29.53, 
NW.;  ThonhftTn,  29.54,  SW.,  a  fidl  of  0.22  inch  in  past  forty-eight  homa;  wind  shifted 
Aom  NW.  to  S.  and  SW.  29th,  Stykkiaholm,  29.10,  SE. ;  30th,  29.06,  SE.  OntJie29th 
the  eentral  area  ti^ppeaxed  to  remain  about  statipnary  off  the  northeastern  coast  of  Ice- 
hyid,  diBanpearingveiT  slowly  on  the  30th  in  a  high  pressore  area  to  the  north  of  Scan- 
dinavia. No.  XIU. — ^This  storm  developed  over  i&  Ouibbean  Sea  under  much  the  same 
CMsditioDB  that  preceded  the  origm  of  No.  X  (Angnst,  1879),  of  the  Jnlv,  1881,  Review. 
During  the  night  of  the  11th  there  was  a  general  ont  slight  ikll  in  the  barometer  at  fdl 
Weal  uidia  stations  south  of  parallel  20*^  N,  supplemented  by  two  similarly  conditioned 
nporte  ftmn  United  States  steamer  Vandalia,  in  9^  50^  N.,  79^  65^  W.,  and  from  ship 
IiQii  Cross,  in  16»  40^  N.,  OS*"  31^  W.  13th,  Vandalia  at  AspinwaU,  barometer  29.82, 
SW.y  no  change  in  the  past  twenty-four  hours;  Kingston,  Januuca,  30.15,  N£.,  a  fiUl  of 
a05  indh  in  past  twenty-ibur  hours;  Navassa,  29.82,  E.,  a  fidl  of  0.05  inch  in  past 
twenty-four  hours.  Ship  Iron  Cross,  in  17^  20^  N..  71"^  W.,  29.98,  ENE.,  force  5;  on 
the  12th,  in  16»  46^  N.,  6»*  3V  W.,  30.02,  E.,  force  3;  St.  Thomas,  29.02,  E.,  a 
foil  of  0.03  inch  in  past  twenty-four  hours.  During  the  14th,  15th,  and  16th 
tlie  baiometer  at  the  above-named  stations,  except  St.  Thomas,  remaiued  about 
stationary,  winds  steady  from  the  east  and  northeast.  It  is  safe  to  presume,  know- 
ing the  narrow  diameter  possessed  at  times  by  this  class  of  storms,  &at  the  stations 
tnm.  which  reports  have  already  been  given  were  situated  without  the  influence  of 
the  central  area  of  disturbance,  and  therefore  the  passage  of  the  depression  would  not  be 
indipatiHl  in  all  cases  by  a  change  in  pressure  or  wind  direction.  During  the  first  two 
days  of  develoinnent  the  area  was  probably  much  less  circumscribed,  and  therefore  a  gen- 
em  foil  in  the  barometer,  as  before  noted.  On  the  17th,  at  stations  in  Cuba  and  south- 
cm  Florida^  the  barometer  fell  from  0.02  to  0.06  inch,  with  winds  shifting  from  south  to 
northeast.  On  this  day  and  the  following,  vessels  reported  heavy  storms  north  and  east 
of  tliB  Yucatan  Peninaula.  On  the  morning  of  the  19th,  as  the  depression  lay  to  the 
eastward,  the  barometer  at  Havana  read  29.88,  wind  S. ;  Key  West,  29.92,  SE. ;  Punta 
Rana,  29.94,  NE. ;  along  the  northern  Gulf  coast  the  pressure  ranged  from  30.00  to  30.00, 
whada  north  and  northeast,  which  directions  had  been  constant  since  the  3d.  During 
thta  pniod  of  seventeen  days  the  pressure  over  the  Gulf  States  ranged  fix>m  30.03  to  30.25. 
20111,  in  20«»  10^  N.,  84*>  W.,  wind  S.,  force  6,  misty;  in  20°  25^  N.,  85«»  40^  W.,  29.84 
8BE.,  lii^t  rain;  Havana,  29.88  SE.,  foir;  Key  West,  29.90  S.,  cloudy,  1.74  inches  of 
in  past  twenty-four  hours;  Punta  Kassa,  29.89  E.,  cloudy,  0.48  inch  of  rain  in 
twen^-fonr  hours;  along  the  northern  Gulf  coast,  east  of  Galveston,  the  barom- 
hiid  follen  from  0.07  to  0.26  inch  in  the  past  twenty-four  hours,  winds  NE., 
mpanied  by  li^t  rains.  2l8t,  in  22<>  N.,  SS'^  35^  W.,  29.85  SSE.,  force  6;  in  23°  20^ 
N.,  87^  90^  W.,  29.84  SW.,  gale;  Havana,  29.90,  SSE.,  light,  fair;  Key  West,  29.90  S., 
HAif  ftir;  Punta  Kassa,  29.87,  SE.,  brisk,  cloudy;  on  this  day  rain  became  general 
afing  the  South  Atlantic  and  Eastern  Gulf  coasts,  with  brisk  to  high  north  and  norih- 
caat  winds.  By  morning  of  the  22d  ihe  barometer  had  risen  from  0.05  to  0.15  inch,  at 
an  stationB  in  the  Eastern  Gulf,  the  depression  having  crossed  northern  Florida  during 
Hw  flight  and  was  now  central  off  the  South  Atlantic  coast  in  the  form  of  an  elongated 
ana,  extending  northeast  and  southwest;  in  40°  39^  N. ,  67f  30^  W. ,  NE.  and  ENE.  storm, 
higjh  seas  and  heavy  rain.  30  miles  off  Cape  Hatteras,  violent  gale  frt>m  N. ,  heavy  cross- 
aeasy  schooner  White  Wing  foundered.  laght  rains  with  north  and  northeast  winds. 
Mid  the  barometer  generally  above  30.05,  prevailed  along  the  South  and  Middle  Atlantic 
ooMte.  23d,  in  41^N.,  66''  W.,  29.82  NE.,  violent  gale,  heavy  rain;  in  40°  N.,  58°  W., 
99.96  ENE.,  violent  gale,  gloomy  weather,  drizzling  rain;  in  40°  32^  N.,  58°  47^  W., 
29.94  SE.,  violent  gale,  heavy  rain.  24th,  depression  moving  northeastward  in  about 
40"  N.,  60°  W.;  in41°37'N.,  55°  38^  W.,  29.79  NNE.,  threatening;  in  42°  18'  N.,  57° 
12^  W..  29.93  NE.,  heavy  gale,  light  roin;  in  41°  37'  N.,  54°  04' W.,  29.83  NNE., foggy; 
in  41°  N.,  55°  W.,  29.82,  SW.,  violent  gale,  heavy  rain.  25th,  central  depression  in- 
closed by  the  isobar  of  29.80,  which  extended  northward  to  Greenland,  thus  in  a  meas- 
ure combining  wi^  area  No.  XX,  then  central  northeast  of  Newfoundland,  its  centre 
indosed  witlmi  the  isobar  of  29.60.  26th,  depression  rapidly  filled  up,  disappearing  be- 
tween two  areas  of  high  pressure  (30.40),  one  covering  the  Middle  Atlantic  and  New 
EDg^hmd  coasts  and  extending  thence  eastward  to  the  40th  meridian,  and  the  other  em- 
hndng  the  Azores.  Of  the  storms  forming  over  the  North  Atlantic  Ocean  and  passing 
tfaenoe  eastward  to  the  mainland  of  Europe,  the  following  descriptions  ore  given :  No.  II. — 
This  storm  appeared  to  form  as  a  secondary  depression  to  No.  XVI  of  July,  1881,  Re- 
view; in  53°  N.,  30°  20^  W.,  29.63,  SW.,  hurricane,  heavy  rain;  in  52°  N.,  34°  W.,  29.67, 
a.  violent  nle;  in  49°  N.,  36°  W.,  29.71,  SSW.,  hurricane,  heavy  rain;  in  43°  N.,  55° 
W.,  29.71  NNE.,  violent  gale,  thunder-storm.  During  the  day  the  depression  moved 
napldhr  northeastward,  and  was,  on  the  morning  of  the  2d,  central  east  of  Iceland; 
Tbcnabavn,  -29.30,  W.,  brisk,  a  fall  of  0.61  inch  in  past  twenty-four  hours;  over  the 
British  IbIcs  the  winds  were  southwest  and  south,  and  frt>m  brisk  to  high;  light  rains 
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prevailed,  with  the  preasure  over  Scotland  generally  below  29.70.  3d,  centnvl  north  of 
Scandinavia;  Tromso,  29.04,  SE.;  Haparauda,  29.34,  SE.;  Brono,  29.45,  W.  4Ui,  de- 
pression paased  southeastward  over  northern  Scandinavia;  Tromso,  28.92,  NNE. ;  Brono, 
28.99,  W.,  gale,  rain.  Haparanda,  28.83,  E.,  brisk,  rain;  north  of  parallel  00^  and  be- 
tween the  meridians  of  10°  and  40°  £.,  the  pressure  at  all  statious  fell  l)elow  20.40, 
winds  SE.  toSW.  and  NW.  5th,  depression  central  north  of  the  WhitoSeti;  Archangel. 
28.88,  SW.  hi^,  and  a  iall  of  0.61  inch,  in  past  twenty-four  hours;  over  central  and 
northern  Russia  the  pressure  fell  from  0.15  to  0.25  inch,  with  winds  shifting  to  south 
and  southeast.  6th,  central  in  northeastern.. Russia;  Archangel,  29.30.  NW.;  Ekater- 
inburg, 29.35,  WSW. ;  Barnaul  29.56,  SE. ;  Kasan,  29.50,  WSW. ;  Yeniseisk,  29.81,  ESR 
7th,  central  in  the  valley  of  the  Obi,  course  southeastward;  Ekaterinburg,  29.49,  W.; 
Barnaul,  29.78,  SW.;  Yeniseisk,  29.77,  ESE.  8th,  course  clianged  more  to  the  cast, 
bwrometer  at  Barnaul  remained  stationary,  while  at  Yeniseisk  uiere  was  a  rise  of  0.10 
inch.  9th,  barometer  at  Barnaul  fell  0.09  inch,  and  at  Yeniseisk,  0.04  inch,  winds 
shifted  toward  NW.  No.  VI. — On  the  4th  and  5th  the  barometer  fell  quite  rapidly  in 
the  vicinity  of  50°  N.,  30°  W.,  forming  an  area  of  29.80,  which  on  the  6th  embraced  the 
whole  of  the  British  Isles,  western  Germany,  and  northern  France;  lowest  pressures  at 
Monach  Light-house,  29.49,  and  at  Gal  way,  29.48;  cloudy  or  rainy  weather  prevailed 
over  the  British  Isles.  7th,  depression  still  central  off  the  Irish  coast;  Galway,  29.23, 
WNW.;  Armagh,  29.26,  SE.;  the  area  of  29.60  covered  the  British  Isles,  over  which 
cloudy  or  rainy  weather  prevailed.  8th,  depression  about  stationary;  Golwa^',  29.10, 
W.;  Armagh,  29.20,  S.;  Monach  Light-house,  29.22,  SSK;  during  this  day  tho  depres- 
sion crossed  the  British  Isles,  and  on  the  morning  of  the  9tli  was  C4intral  over  the  White 
S^b;  tiie  barometer  rose  rapidly  at  all  stations,  from  0.10  to  0.70  inch,  with  winds  shift- 
ing to  north  and  northwest;  during  the  day  depix^ou  luissed  northeastward  over  south- 
ern Scamdinavia,  and  on  the  morning  of  the  10th  was  central  over  the  Gulf  of  Bothnia; 
Umea,  29.42,  N.,  2.3^  inches  of  rain  in  iiast  twenty-four  hour»;  Hemosand,  29.42, 
NNW.;  Stockholm,  29.43,  WNW.,  rain;  Upsala,  29.39,  W.,  rain.  llUi,  central,  with 
much  diminished  enei^,  over  northern  Finland,  and  on  the  12th  disappeared  north  of 
the  White  Sea.  No.  XI. — A  very  sudden  fidl  of  the  barometer  during  the  night  of  the 
7th  revealed  on  the  following  morning  an  area  of  29.40,  in  the  vicinity  of  44°  N.,  50° 
W.;  in  45°  N.,  45°30^W.,  29.37,  SE.;  in  43°  N.,  47°  W.,  29.58,  NNW.,  hurricanq, 
heavy  rain.  9th,  central  near  50°  N.,  45°  W. ;  in  48°  N.,  40°  W.,  29.62,  NE.,  overcast 
and  rain.  During  the  10th  and  11th  central  between  the  parallels  of  50°  and  60°  N., 
inclosed  by  the  isobar  of  29.80.  On  the  morning  of  the  12th  central  northwest  of  the 
Hebrides;  Monach  Light-house,  29.14,  WSW.;  Sandwick  MnusCj  29.25,  SSW.;  North 
Unst,  29.22,  S.j  Thor^havn,  29.19,  SSE.;  pressure  over  the  British  Isles  and  Norway 
below  29.60,  with  cloudy  or  rainy  weather  and  south  and  southwest  winds.  13th,  cen- 
tral north  of  the  Shetland  Isles;  Thorsliavn,  29.43,  W.,  force  2;  North  Unst,  29.:«,  W., 
force  6;  pressure  rose  slightly  along  the  Norway  coast.  During  the  14th  remained  about 
stationary,  center  slowly  filling  up,  but  on  the  15th  the  barometer  at  Tromso  indicated 
renewed  enei^  in  the  central  depression  by  a  fall  of  0.2^^  inch  in  the  past  twenty-four 
hours.  16th,  passed  eastward  to  northern  Lapland,  followed  over  northern  Scandinavia 
by  a  rise  of  0.15  to  0.25  inch,  with  winds  shifting  to  west  and  northwest;  during  the 
day  disappeared  to  the  eastward  in  a  high  pressure  prevailing  over  eastern  Russia  and 
western  Siberia.  No.  XIV. — During  the  11th  and  12th  as  area  No.  XI  passed  north- 
west of  the  British  Isles,  the  pressure  over  northern  Spain  and  the  ISay  of  Biscay  fell 
from  0.10  to  0.20  inch.  This  rapid  change  in  the  barometer  was  followed  on  the  morn- 
ing of  the  13th  by  the  development  of  an  area  of  29.60  over  tlie  Bay  of  Biscay,  acxK>m- 
ponied  by  southwest  winds  and  light  rains  over  Spain,  and  southeast  to  northeiLst  winds 
with  occasional  rains  along  tlie  western  coast  of  FRmce  and  the  southcni  coasts  of  tho 
British  Isles.  During  the  day  the  centor  of  depression  ]>a8scil  rapidly  northeastward 
over  the  English  Channel  and  soutliem  England  to  the  North  Sea,  where,  on  the  morn- 
ing of  the  14th,  the  depression  was  central  off  the  sonthwcHtem  coast  of  Norway.  This 
movement  to  the  northeast  was  followed  over  Spain,  western  Fmnce,  and  the  southern 
portion  of  the  British  Isles  by  rapidly  rising  pressure,  northwesterly  winds,  and  clearing 
weather,  except  over  the  first-named  district,  where  light  to  heavy  rains  still  continued. 
14th,  Vestervig,  29.52,  S.,  rain;  Bei^n,  29.69,  NNW.,  fair;  Cliristiania,  2J).58,  calm, 
cloudy;  during  the  day  the  central  depression  merged  with  area  No.  XI,  then  covering 
the  northern  portion  of  Norway.  No.  XVII. — During  the  disappearance  of  ai-eas  No. 
XI  and  XIV  over  northern  Europe,  and  before  complete  restoration  of  the  atmospheric 
equilibrium  north  and  west  of  the  British  Isles,  a  rapid  decline  in  tlie  pressure  to  the 
south  of  Iceland  was  reported.  On  the  morning  of  the  17th  the  isobar  of  29.80  covered 
Iceland  and  the  ocean  southeastward  to  the  Hebrides  and  Shetland  Islands,  and  east- 
ward to  the  meridian  of  Greenwich;  in  61°  N.,  17°  W.,  29.61,  SW.,  violent  gale,  gloomy 
weather,  and  rain.  18th  and  19th,  depression  remained  abimt  stationary  in  the  vicinity 
of  the  Faroe  Ishuids,  with  a  tendency  to  fill  up,  the  iMironieter  at  Tliorshavn  having 
risen  0.19  inch  in  the  twentv-four  hours  .ending  the  morning  of  the  19th.     20t]i,  dcprcs- 
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81011  moving  slowly  northeaBtward;  veiy  decided  change  during  the  past  twenty-fonr 
honig,  the  harometer  at  Tliorshavn  having  fallen  0.68  inch;  at  North  Unst,  0.40  inch; 
at  Smdwick  ManHe,  0.54  inch,  and  at  Bergen  0.22  inch,  the  winds  shifting  to  the  south- 
west, with  cloudy  and  rainy  weather.  21  st,  central  on  the  southwestern  coast  of  Nor- 
way; Brono,  29.44,  calm;  Bergen,  29.57,  W.,  rain;  North  Unst,  29.55,  BW.;  duringthe 
day  1^  aepression  passed  eastward  across  northern  Scandinavia,  disappearins  in  an  area 
of  hi^  pressure  then  prevailing  over  western  Kussia.  No.  XYIII.  — Ab  the  wuidsshifted 
to  the  southeast  and  southwest  over  northern  Spain  during  the  night  of  the  16th,  the 
pmsure  fell  fiom  0.09  to  0. 17  inch  at  coast  stations,  and  an  area  of  29. 80  probal^y  formed 
over  the  Bay  of  Biscay.  Along  the  western  coast  of  France  and  the  southern  coast 
of  England  the  winds  shifted  to  northeast,  with  slowly  falling  harometer  at  statioiis 
along  the  former  coast,  and  slowly  rising  harometer  at  stations  along  the  latter.  Tho 
depfession  as  yet  had  taken  no  decided  form,  so  for  as  indicated  on  the  daily  charts, 
but  on  the  morning  of  the  17th  the  isobar  of  29.80  inclosed  the  central  area, 
covering  the  ocean  to  the  west  of  Portugal;  Lisbon,  29.81,  SHW.,  a  fall  of  0.21  inch  in 
past  twenty-four  hours;  Santiago,  29.79,  S£.,  a  fall  of  0.05  inch.  18th,  Santiago,  29.78, 
NE. ;  Lisbon,  29.87,  E.  During  the  day  the  depression  disappeared  in  an  area  of  high 
haiometer  (30^20)  then  prevailing  over  Western  Europe.  No.  XXI. — This  storm  S^ 
veloped  as  a  secondary  depression  to  area  No.  XX,  the  latter  being  central  east  of  Ice- 
land on  the  30th,  inducing,  through  an  extension  of  its  elongated  area  of  barometiie 
minima,  a  fall  in  twenty-four  hours  of  0.20  to  0.30  inch  in  the  vicinity  of  50®  N.,  20®W. 
On  the  morning  of  the  30th  lowest  pressures  as  follows:  In  52®  N.,  27®  W.,  29.65  W., 
fyn»  9,  gloomy,  rainy  weather;  in  52®  N.,  22®  W.,  29.71  NW.,  violent  gale;  in  49®  N., 
25®  W.,  29.81,  WNW.,  force  7,  rain;  in  49®  30^  N.,  16°  20^  W.,  29.77,  S.,  cloudy.  The 
ftnrUier  course  of  this  area  will  probably  appear  on  Chart  No.  VI,  for  October,  1^79.  Of 
the  storms  confined  to  Kussia  and  Siberia,  No.  Ill  appeared  over  the  Gulf  of  Bothnia  on 
the  1st,  probably  as  a  result  of  the  easterly  movement  of  area  No.  XVI  of  the  August^ 
1879,  chart,  which,  on  the  31st  of  that  month,  was  central  northeast  of  Iceland.  On  the 
morning  of  the  2d  the  depression  was  central  just  south  of  the  White  Sea,  inclosed  by 
the  isobar  of  29.60;  Archangel,  29.69,  NE.,  rain,  a  fall  of  0.28  inch  in  past  twenty-four 
hours;  Kasan,  29.87,  SE.,  a  fall  of  0.11  inch;  Moscow,  29.92,  SSE.,  a  fall  of  0.23  inch; 
St.  Peteisbui^,  29.71,  WNW.,  a  fall  of  0.21  inch.  3d,  depression  much  contracted  in 
size  moved  eastward  to  near  the  western  line  of  Siberia;  Archangel,  29.40,  NNW.; 
Kasan,  29.75,  WSW. ;  Ekaterinburg,  29.73,  WSW. ;  during  the  day  disappeared  over 
Western  Siberia  partly  through  the  influence  of  a  high-pressure  area  to  the  eastward  and 
low  area  No.  II,  then  covering  Northern  Scandinavia  and  Lapland.  No.  IV. — Coinci- 
dent with  the  appearance  of  No.  Ill  over  the  Gulf  of  Bothnia,  the  distribution  of  prem- 
ore  at  surrounding  stations  indicated  the  presence  of  an  area  of  low  in  the  valley  of  the 
Obi  south  of  the  60th  parallel.  The  position  of  this  depression  taken  in  connection  with 
the  course  of  No.  XV  of  the  August,  1879,  chart,  shows  that  the  former  is  very  prob- 
ably a  continuation  of  the  latter.  On  the  morning  of  the  1st  the  position  of  No.  IV  was 
indicated  by  the  isobar  of  29.60,  inclosing  portions  of  the  provinces  of  Tobolsk,  Omsk, 
and  Tomsk;  Barnaul,  29.68,  S.,  a  fall  of  0.30  inch  in  past  twenty-four  hours;  Ekaterin- 
boxg,  29.79,  NNW.,  a  rise  of  0.35  inch  in  jMist  twenty-four  hours;  Yeniseisk,  29.89  E., 
cloudy,  a  fidl  of  0.24  inch  in  past  twenty-fonr  hours.  2d,  depression  central  over  the 
western  x>ortion  of  the  province  of  Tomsk  and  the  southern  iwrtion  of  Yeniseisk;  Bar- 
naul, 29.69,  SW. ;  Yeniseisk,  29.67,  ENE.,  thunder-storm.  3d,  centrol  over  the  province 
of  Irkoutsk;  Barnaul,  30.04,  NW.,  cloudy;  Yeniseisk,  29.88,  W.,  rain.  The  fhrther 
course  of  this  area  cannot  be  traced,  owing  to  the  lack  of  reports  from  f^astem  Siberia. 
Of  the  storms  leaving  the  Asiatic  coast,  No.  V  first  appeared  on  the  2d  over  southeastern 
China,  and  moved  thence  during  the  day  cast-northeast  to  the  Yellow  Sea,  where,  on  tho 
following  morning,  it  was  probably  central.  3d,  Nagasaki,  29.66,  S.,  a  Ml  of  0.10  inch 
in  post  twenty-four  hours;  Zi-Ka-Wei,  29.73.  NE.,  rain.  4th,  central  over  the  Japan 
Sea;  at  all  coast  stations  winds  shifted  to  north  and  northwest  with  rapidly  rising  press- 
ure; at  Yokohama  the  wind  continued  SE.,  with  a  fail  of  0.16  inch;  at  NagasfSn  and 
Wakayama,  in  rear  of  the  storm,  the  winds  shiflod  to  NE.,  with  a  rise  of  0.11  inch  at 
the  former  and  a  fall  of  0.07  inch  at  the  latter  station.  5th,  central  east  of  Yesso,  disap- 
pearing during  the  day  in  a  high  pressure  (30.20)  southwest  of  Kamtchatka.  No.  VIII. — 
This  depression  first  appeared  over  Southern  China  on  the  5th;  Hong-Kong,  29.77,  calm, 
a  fall  of  0.06  inch  in  i)ast  twenty-four  hours;  Zi-Ka-Wei,  29.96^  wind  shifted  toNE., 
with  a  rise  of  0. 06  inch.  6th,  central  southwest  of  Formosa ;  Manilla,  Philippine  Islands, 
29.78,  E.,  a  fall  of  0.06  inch  in  past  twertty-four  hours;  no  change  at  Hong-Kong.  Dur- 
ing the  7th,  8th,  and  9th  the  depression  x>assed  slowly  northeastward  over  the  ocean  south 
of  the  Japan  Islands.  The  changes  of  pressure  at  ccost  stations  were  comparatively  nn- 
important  until  the  morning  of  the  9th,  when  the  barometer  at  Wakayama  indicated  a 
fidl  of  0.14  inch  in  past  twenty-four  hours;  at  Nagasaki,  0.18  inch;  Yokohiima,  0.28 
inch;  winds  shifted  to  north  and  northeast,  with  heavy  rains  except  at  Nagasaki;  10th, 
disappeared  northeastward  near  150°  E.,  followed  on  the  Jlth  by  a  rise  of  0.10  to  0.13 
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inch  at  Wakayama  and  Yokohama.  No.  XII. — This  storm  developed  over  the  China 
Sea  on  the  10th  and  11th.  On  the  morning  of  the  latter  date  the  haiometer  in  22^  19^ 
N.,  115^  £.,  showed  a  Ml  of  0.17  inch  in  past  twenty-four  hours,  heavy  rain,  wind  ENE., 
fo^  5;  Manilla,  29.80,  S. ;  12th,  depression  central  near  20^  N..  130^  K,  with  an  elon- 
gated area  of  barometric  minima  (29.60)  running  fix)m  near  the  Philippine  Islands  north- 
eastward to  145°  K ;  rain,  with  northeast  gales,  were  reported  f^rom  Yokohama,  the  Ibomer 
condition  continuing  since  the  10th.  13th,  depression  central,  with  area  of  disturbance 
more  circumscribed,  in  Sa""  N.,  140'^  E. ;  Yokohama,  29.42,  N.,  a  &11  of  0.48  inch  in  past 
twenty-four  hours;  Tokei,  29.54  N.,  heavy  rain,  a&U  of  0.40  inch  in  past  twenty-four 
hours;  Wakayama,  29.65,  NNW.,  a  fall  of  0.21  inch  in  past  twenty-four  hours.  14th, 
depression  moved  northeastward  to  near  the  40th  parallel,  followed  over  the  eastern  por- 
tion of  Japan  by  clearing  weather  and  a  rise  in  the  barometer  of  from  0.20  to  0.33  inch; 
winds  still  nortii  and  northeast.  No.  XIX. — On  the  19th  an  area  of  29.80  covered  the 
China  Sea  and  Pacific  Ocean  in  the  vicinity  of  the  islands  of  Formosa  and  Luzon;  Ma- 
nilla, 29.73,  WNW.  20th,  Manilla.  29.70,  WNW.;  Macao,  29.80,  NW.;  in  26*»  17'  N., 
121«»  27'  R,  29.60,  E.,  force  6,  heavy  rain,  very  rough  sea;  Zi-Ka-Wei,  29.93,  NNE., 
cloudy.  21st  and  22d  remained  about  stationary  southwest  of  the  Japan  Islaiids,  ba- 
rometer slowly  filling  at  all  stations,  accompanied  by  northeast  winds  and  occasionally 
heavy  rains.  23d,  depression  moved  rapidly  eastward  to  near  144°  E.,  followed  at  all 
Japanese  stations  by  rising  pressure  and  dearing  weatlier;  in  36°  59^  N.,  150°  47'  K, 
29.77  NNE.,  force  5,  cloudy  weather;  the  remainder  of  the  storm's  course  as  charted  de- 
pends upon  the  reports  of  the  steamship  Belgic,  of  the  Occidental  and  Oriental  Steamship 
Company,  during  a  portion  of  her  voyage  from  Yokohama  to  San  Frandsoo.  24th,  in 
37°  60'  N.,  166°  26'  E.,  29.83,  N.,  force  5,  cloudy.  25th,  in  39°  03'  N.,  161°  54'  W., 
29.86  NNE.,  force  4,  cloudy.  26th,  in  40°  08'  N.,  167°  03'  W.,  29.83,  ENR,  force  4, 
squally.  27th,  in  41°  07'  N.,  171°  38'  W.,  29.61,  E.,  force  6,  heavy  rain  and  violent 
squalls.  28th,  42°  04'  N.,  176°  21'  W.,  29.54,  S.,  force  6,  doudy  weather,  heavy  sea. 
29th,  in  43°  05'  N.,  177°  37'  W.,  29.61  WSW.,  force  5,  doudy,  moderate  sea.  30th,  in 
43°  32'  N.,  171°  13'  W.,  29.75,  NNW.,  force  6,  heavy  squalls.  On  the  following  day  the 
diip  encountered  an  area  of  high  pressure  (30.10),  with  clearing  weather  and  winds  shift- 
ing to  west  and  northwest. 

TEMPEBATT7BE  OF  THE  AIB. 

The  mean  temperature  of  the  air  for  August,  1881,  is  shown  by  the  isothermal  lines 
(in  red)  on  Chart  No.  II.  The  table  of  mean  and  comparative  temperatures  in  the  ri^^t- 
hand  comer  of  the  chart  shows,  in  the  first  column,  the  average  for  the  month  through- 
out the  various  districts,  as  deduced  principally  from  observations  taken  at  Signal  Serv- 
ice stations.  In  the  two  remaining  columns  are  shown  the  means  for  the  present  month 
and  the  departures  of  such  means  from  the  average  for  many  years.  In  all  districts  eai»t 
of  the  100th  meridian,  except  the  Florida  peninsula,  which  is  normal,  the  temperature 
is  everywhere  above  the  average,  the  excess  being  most  marked  over  that  portion  of  the 
country  lying  between  the  87th  and  97th  meridians,  where  the  departure  ranges  from 
+2°.  5  to  +3.6.  This  region  of  high  mean  temperature  very  nearly  coinddes  with  that 
over  which  the  excessive  and  dangerous  heat  of  the  month  occurred.  West  of  the  100th 
meridian  the  mean  temperature  is  below  the  average  in  every  district,  except  the  South- 
em  Pacific  Coast  region,  which  is  normal.  At  Salt  Lake  City  and  Pike's  Peak  the  tem- 
perature is  above  the  average,  the  former  1°.4  and  the  latter  2°.  1 .  The  region  of  greatest 
defidency  ( — 3°.l  to  — 5°.  6)  covers  that  portion  of  the  country  north  of  the  40thpuiillel 
and  west  of  the  110th  meridian. 

Banges  of  temperature  at  ttignal  service  gtatians. — Monthly  ranges  in  general  varied  from 
30°  to  45°  over  the  country  east  of  the  Rocky  Mountains,  and  f«)m40°  to  55°  to  the  west- 
ward of  that  region.  The  smallest  ranges  were:  San  Francisco,  18°;  Galveston,  Port 
Eads,  and  New  Orleans,  20°;  Pnnta  Eassa  and  Key  West,  21°;  Indiaqola,  22°;  Fort 
Macon,  N.  C,  and  Pensacola,  24°;  Portsmouth,  N.  C,  and  San  Diego,  25°;  Jacksonville, 
26°;  Pike's  Peak  and  Hatteras,  28°.  The  largest  were:  Fort  Benton,  72°;  Rock  Creek, 
Mont,  71°;  Fort  Missoula,  67°;  Winnemucca,  66°;  Fort  Sully,  Dak.,  65°;  Fort  Lapwai, 
64°;  Bois^aty,  61^;  Smitbville,  Dak.,  and  Forts  Custer  and  Shaw,  59°.  The  daUy 
ranges  varied  in  the  difierent  districts  as  follows:  New  England,  14°  at  New  Shoreham 
and  17°  at  Wood's  Holl  and  Mount  Washington  to  30°  at  Boston;  Middle  Atlantic  States, 
15°  at  Cape  May  to  30°  at  New  York,  Philadelphia,  and  Washington;  South  Atlantic 
States,  15°  at  Macon  and  16°  at  Smitbville,  N.  C,  to  23°  at  Kitty  hawk,  Charlotte  and 
Atlanta,  and  24°  at  Augusta;  Eastern  Gulf  States,  19°  at  New  Orleans  to  24°  at  Pensa- 
coUi  and  25°  at  Yicksburg;  Westem  Gulf  States,  17°  at  Port  Eads  and  18°  at  IndianoU 
to  31°  at  Shreveport  and  33°  at  Fort  Gibson;  Rio  Grande  Valley,  24°  at  Brownsville  to 
32°  at  CastroviUe,  Uvalde,  and  Laredo;  Ohio  Valley  and  Tennessee,  25°  at  Memphis  to 
33°  at  Pittsburgh  and  35°  at  Morgantown;  Lower  Lake  region,  22°  at  Erie  to  31°  at  De- 
troit and  33°  at  Cleveland;  Upper  Lake  region,  22°  at  Grand  Haven  to  29°  at  Marquette 
and  Alpena,  and  32°  at  Port  Huron;  Upper  Mississippi  Valley,  23°  at  La  Crosse  to  31° 
at  Des  Moines  and  32°  at  Keokuk;  Missouri  Valley,  27°  at  Omaha  and  28°  at  Huron 
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to  35'  at  Leavenworth  and  41°  at  Fort  Bennett;  extreme  Northwect,  32°  aA  Hooibead 
to  42°  at  BUmorck  and  Saint  Vincent  and  50°  at  FortBuford;  Nortbem  elmie,  32°  at 
Hfdena  and  3S°  at  North  Platte  to  53°  at  Fort  Cnatec  and  &4°  at  Fort  Awmniboine; 
Middle  Slope,  21°  on  Pike's  Piiak  to  31°  at  Dodge  Cit;  and  33°  at  Fort  Elliott; 
Southern  Slope,  27°  at  Henrietta  to  33°  at 
JackiboTongh  and  38°  at  El  Paeo;  Northeni 
Plateau,  42^at  Lewiston  and  Spokane  Falls  to 
Sl°«t^leBockaDd57°atMiffioiila;  Middle 
Flate«i,34°atSalt  Lake  Cit;  and  35°atPioche 
to  63°  atWinnemncca;  Sonltaem  Platean,  28° 
at8antaF£to42°atlAMOBillaaiid44°atPi«»- 
coit;  North  Padflc  ooaat,  31°  at  Portland  to  38° 
at  Bowlmig:  Middle  PBciflc  coast,  17°  at  San 
F^aitetooo  to  35°  at  Saoamento  and  36°  at  Red 
Blnff;  8ofitbPaciaccoBst,18°atBanI>iegoto 
'    43°  at  Viaalia  and  69°  at  Compo. 

DeeiaMmt/rOBt  mean  temperaivrei. — Cbnneet-- 
tad:  Bonthington,  mean  temperatnie  about 
Dcomal.  lUmoig:  Riley,  mean  tenpeiatuie 
4°.4,  about  the  aversee  of  the  past  twenty 
jtaia;  warmest  occurred  in  1867,  mean  74°. 4. 
loua;  ClinttHi,  mean  temperature  3°.0  nboio 
tbe  average.  Kansas:  Manhattan,  -warmest 
KiBCe  1S74.  Maine:  Gardiner,  mean  tempera- 
tore  0°.3  above  the  average  of  the  past  fortj- 
five  yeam.  Misnoari:  Saint  X>oniB,  Missouri 
■  Weather  Service  reports  mean  t^peiature 
1°.2  above  the  nvenige  of  the  past  fbrty-liVo 
ycMS;  only  twice  in  that  period  has  the  mean 
t«mpa«tiire  of  any  month  exceeded  that  of 
Angnst,  1881.  e3°.5,  viz,  in  Jnly,  1854,  and 
Jnly,  1860. 

Bigh  lemperatura.— This  subject  for  tbe 
month  of  Angnst,  1881,  presents  features  of 
eqnal  importance  and  interest  with  those  of 
Uw  past  month  of  Jnly.  The  teiritoi^  em- 
braced within  the  areaof  excessive  heat  iscon- 
•iderably  enlarged  to  the  eastward  as  compared 
with  Jnly,  and,  bb  usnal,  coincides  with  the 
regiiHi  of  greatest  departnrc  of  the  monthly  p 

from  the  average  for  many  yeaiB.     Those  |- 

iiB  of  the  month  within  which  the  max-    _ 

riaes  obttuned  are  confined  between  the 

3d  and  6th,  and  again  between  the  flth  and  € 
14th.  Daring  these  periods  the  relative  dis- 
tiibntlon  of  abnoephcric  pressnre  placed  the 
barometric  minima  over  the  northern  portions 
of  tbe  conntry,  where  their  dilatory  movement 
to  BMtwaid,  as  in  arena  No.  II  and  III,  Chart 
No.  1,  appeared  to  inflnenee  very  sensibly  the  - 
MCompanyingriseof  the  thertnometer.  The 
fbUowing  data  has  been  collected  independent 
of  the  reports  of  r^ular  Signal  Service  observ- 
ers, and  illustratcB  more  nearly  the 
■offering  of  animal  and  v^etablo 
tiieactnal  temperature  of  theairacientiflcally 
conddered.  Arhansat:  Little  Hock,  12th,  100° 
la  104°;  several  sunstrokes,  one  fatal.  Illinois:  Mattoon,  4th,  from  2.30to  6  p.  m.,  103° 
lathe  shade;  6th,  100°;  6th,  1  p.  m.,  190°;  0th,  103°.  air  as  hot  uid withering  ns  an 
India  simoon.  Sandwich,  4th,  103°.  Fairbnry,  4th,  10«°.  Danville,  4tb,  108°.  Pon- 
tiac,  4th,  101°.  Bloomington,  4th,  102°;  5th,  100°;  12th,  103°.  Lasalle,  4th,  106°, 
ChatBworth,  4th,  106°.  Elgin,  5th,  98°;  nnmerous  sunBtrokes;  outdoor  work  generally 
SDi^Dded.  Chicago,  5th,  4  sunatrokes,  2  ihtal;  Bth,  deaths  of  the  past  week  nombra 
5,257,  or  at  the  rate  of  50.52  per  1,000,  as  against  the  normal  iat«  of  18  per  1,000;  canw 
of  abnormal  increase,  the  accompaniment  of  intense  heat.  Champaign.  IQth,  ]0S°i 
Mnrehitig  soatherly  winds.  Charleston,  12th,  102°;  la^e  number  of  boei  died  from  ex- 
cnsive  heat    Qnmcy,  ISth,  108°,  hottest  in  post  foarteen  years.    Caim,  12th,  103°. 
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Waukegan,  4th,  10.30  ».  m.,  89«»;  12  m.,  99«»;  2.15  p.  m.,  101°.5;  5tli,  9  a.  m.,  89^;  10.30 
a.  m.,  94^;  40  laborers  on  the  Northwestern  Railroad  compelled  to  stop  work;  several 
sunstrokes,  none  &tal.  South  Elj^n,  5th,  107° ;  outdoor  work  entirely  suspended.  Piano, 
5th,  during  past  four  days  temperature  ranged  from  98°  to  108°.  Vandidia,  9th,  108°;  a 
scorching  southwest  wind  struck  the  town  about  10  a.  m.,  producing  a  remarkable  effect 
on  animal  and  y^etable  life;  nothing  like  it  ever  before  experienced.  12th,  110°  in  the 
shade;  hottest  ever  known  in  this^section  of  the  country.  Oirrollton,  12tb,  108°;  hottest 
ever^cperienced;  business  seriously  inteifered  with  and  agricultural  interests  terribly 
dfipressed.  Chester,  8th  to  11th,  104°;  12th,  105°,  business  partially  suspended.  Fair- 
field, 12th,  106°  to  110°  in  the  shade.  Urbana,  12th,  100°  to  106°;  parching  southerly 
winds;  1  sunstroke.  Springfield,  12th,  100°tol05°;  1  sunstroke.  Sandoval,  9th,  105°. 
Bunker  Hill,  9th,  106°.  SfJem,  9th,  3  p.  m.,  104°;  vegetation  withered  und^  a  hot, 
panning  wind.  Indiana:  La  Porte,  5th,  102°.  Michigan  City,  4th,  100°.  South  Bend, 
5tih,  104°.  Fort  Wayne,  5th,  103°;  2  fatal  sunstrokes.  La  Fayette,  5th,  99°;  4  sun- 
strokes, 2  fiital.  Indianapolis,  12th,  101°.  Spencer,  9th,  four  separate  thermometers 
in  different  parts  of  the  city  registered  106°  in  the  shade  for  a  period  of  five  hours,  from  10 
a.  m.  to  3  p.  m.  A  thermometer  exposed  to  the  direct  rays  of  the  sun,  shining 
upon  a  metallic  background,  registered  150°;  when  shining  upon  the  roof  <^ 
a  wood-shed,  registered  140°.  A  kettle  containing  twenty  gallons  of  wat^ 
and  standing  fully  exposed  to  the  direct  rays  of  the  sun,  rose  from  60°  to  100°, 
between  10  a.  m.  and  3  p.  m.  New  Albany,  12th,  105°;  hottest  in  past 
sixty  years;  all  outdoor  work  suspended;  great  sulTering  in  the  rolling-mills,  glass- 
works, and  other  ketones.  Saint  Mcinrad,  12th,  104°,  hottest  in  past  ten  yem. 
/(NiKi;  Des  Moines, 5th,  99°. 5,  highest  ever  recorded.  McGregor,  4th,  105°.  Burlington, 
5th,  106°;  during  past  four  days  ranged  from  95°  to  106°.  Marshalltown,  5th,  98°  to 
104°;  outdoor  work  entirely  suspend^.  Logan,  11th,  103°,  highest  in  past  twenty-four 
years.  Kentucky, — Louisville,  12th,  105°,  highest  ever  recorded.  Millersbuig,  12th, 
during  past  four  days  temperature  ranged  from  90°  to  110°.  Paducah,  12th,  2  p.  m., 
108°.  Masmckusetis. — Boston,  5th,  97°;  2  fatal  sunstrokes.  Michigan:  South  Haven, 
4th,  98°;  Jackson,  5th,  102°.  Manitoba:  Winnepeg,  12th,  91°;  during  past  fortnight th© 
temperature  ranged  firom  73°  to  91° ;  record  without  parallel  in  the  history  of  this  country. 
Mismmri:  Saint  Joseph,  4th,  100°;  Saint  Louis,  9th,  7  a.  m.,  82°;  8  a.  m.,  85°;  9  a.  m., 
89°;  10  a.  m.,  93°;  11  a.  m.,  96°;  12m.,  96°;  1  p.  m.,  100°;  2  p.  m.,  101°;  3p.  m.,  103°; 
4  p.  m.,  103°;  5  p.  m.,  100°;  6  p.  m.,  98°;  3  sunstrokes,  1  fatal;  black-bulb  ther- 
mometer registered  a  maximum  of  149°.2.  12th,  106°  in  shade;  several  sunstrokes, 
nenefktal;  hottest  in  past  forty-five  years.  Joplin,  12th,  105°;  1  sunstroke.  Hanni- 
bal, 12th,  10^;  1  sunstroke;  several  horses  died  from  excessive  heat.  New  Hampshire:  ' 
Hanover.  5th,  101°  in  the  shade  and  132°  in  the  sun.  Weirs,  5th,  101°.  Manchester, 
5th,  100^  to  103°.  Concord,  5th,  100°.  Neio  Jersey:  Trenton,  5th,  100°  in  sliade;  work 
in  mills  suspended;  several  sunstrokes,  most  of  them  fatal.  Long  Branch,  5th,  2  p.  m., 
109°;  5  sunstrokes,  none  &tal;  four  horses  died  from  overheating.  Ocean  Grove,  5th, 
97°;  two  horses di^  from  intense  heat.  Bordentown,  5th,  100°;  13th,  101°.  New  York: 
New  York  City,  5th,  39  sunsttrokes,  6  fatal;  94°  in  shade;  at  points  along  the  Hudson, 
south  of  Albany,  97°  to  100°;  6th,  19  sunstrokes,  none  fiital.  Brooklyn,  6th,  6  sun- 
strokes, 3  &tal.  Poughkeepsie,  5th,  97°;  several  sunstrokes,  none  fatal.  Troy,  5th, 
100°;  several  sunstrokes,  2  fatal.  Ohio:  Cincinnati,  5th,  98°,  5  sunstrokes,  1  fiital. 
Cleveland,  12th,  noon,  100°  to  102°;  3  p.m.,  100°;  hottest  ever  experienced;  2  sunstrokes, 
none  fatal.  Canton,  12th,  103°;  1  sunstroke.  Madison,  12tli,  104°;  all  out-door  work 
suspended.  Pennsylvania:  Philadelphia,  5th,  97°;  9  sunstrokes,  6  fatal.  Milton,  31st, 
115°;  hottest  ever  known.  Tennessee:  Qarksville,  12th,  12  ra.,  103°;  2  p.  m.,  104°.5; 
hottest  in  the  past  thirty-three  years.  Ashwood,  1 2th,  1 06° ;  hottest  ever  known  in  this  sec- 
tion; will  long  be  remembered  as  the  *  *  memorable  hot  Friday. '  *  Texas:  San  Antonio,  16th, 
3  &tal  cases  of  sunstroke,  first  ever  known  at  this  place.  Vermont:  Bradford,  5th,  102°. 
Norwich,  5th,  101°.  White  River  Junction,  5tb,5  a.  m.,  70°;  9a.  m.,  85°;  2p.  m.,  100°: 
9  p.  m.,  90°.  Virginia:  Petersburg,  13th,  106°;  hottest  for  many  years.  Richmond, 
13th,  1.30  p.  m.,  106°;  great  suffering  from  intense  heat.  Wisconsin:  Milwaukee,  5th, 
warmest  day  in  the  history  of  the  city;  several  fatal  sunstrokes.  Racine,  4th,  102°; 
several  sunstrokes;  outdoor  work  suspended.  La  Crosse,  5th,  104°;  3  sunstrokes,  none 
fatal.  Watertown,  5th,  102°;  1  fiital  sunstroke.  Prairie  dn  Chien,  5th,  103°;  many  la- 
boreiB  compelled  to  cease  work;  2  fatal  sunstrokes.  Oconomowoc,  5th,  99°;  1  fatal  sun- 
stroke. 

FrotL — ^Eagle  Rock,  Idaho,  31st,  on  ranches  ten  miles  from  station ;  Winnemuoca,  27th, 
heavy,  28th,  very  severe;  Deer  Lodge,  Mont.,  27th;  Pike's  Peak,  20th,  killing  vegetar 
tioB,  22d,  28th,  29th,  30th,  31st;  Escanaba,  15th,  light;  Saint  Vincent,  6th,  first  of 


Iw, — Eagle  Rock,  Idaho,  3l6t,  on  ranches  ten  miles  from  station;  Winnemucca,  28th, 
one-eighth  inch  thick. 


REPORT   OF  THE   CHIEF   SIONAIi-OFFICKB. 


45 


^1 

cog 

2   2 


.00 


^ 


•dmBjj 


ss 


A90X 


ig 


i 


a 
o 
a  f) 

So 


^eSaSoSJ;:;^9SSsS^<»9SJ8^98SSSS9SS;(IS»S;:;$«9%SS 


Soci^^. 


xa595wx>%a&aoMa6v)a)9D%a6ao95XXao*-  .95  abScwSooaDoDoDSCXxaDaC) 


'8' 


•draax 


o8lS!SS§S8&    SS8    S8&    SS8    ^    S3S    ^    S    S    S    83    8 


•OTOA 


o 

d 

'A' 


•doiax 


a 
o 

3 


b 

o 

e 

hi 

O 

B 

03 


00  X  30  fc  00  & '' 55     xVox     tetex     ''te«     fe     So  So  So     fe     ^^cSjte     So 

i-<  rS  i-l  f-t  fH  i-t  «5  r-(        i-Hf-li-t        iHfHiH        M '"I  ■"■        '^        r-(  iH  fi        fH        K  ?  i-«        •-< 


I 


a 
p 


0$ 


H«t(U 

V  o 


|4 

«-• 

d 

d 

2i 

d 

If 

d 

^^ 


5-- 


.a 

t>  d 


«^  bo 
fl»v  q 


.a 

-c 

o 

if 

d 

> 

d 


III    :i 


a 

Q 


®    2 
«     s 

d 


I 

I 


^.P.    g^$3E2    ^3S^    838    S^S    8    88S    S    ^    8    $    88    S 

rH        i-t^  rH  i-H  iH  <^  fH         rH  rS  i-H        iH        iH  fH  M        r>« 


is 

tKoa 
§1 


CI 

o 


d 


^.2 
,    drs 


^  a  c  ^-g 

.-  d  «^ « a 


0:3 


d 


flog, 


"—  y>  If) 

d"S 

■fi  an 


o 


a  AX 


o 

a 


a     tfa 


a 
9 


s 


a 


J  il  £ 


1^ 
?<2 


O 

a 


I 


d 

sg 

n 


d  *3  ^  '5 

dtS  i;  a  o 
j4-5^a^ 

^  d  O  O  d 


d 
.a 


o 


2o 

d**  - 
di-C 


-§ 


I 

a 
a 


S    S 


ft. 

ff 

II 


d 
a 


46 


REPORT  OF  THE   CHIEF  SIGNAL- OFFICER. 


S 

I 

o 

& 


I 

s 


^1 

a  08 


SS*8»-««8RS9S*§85'"^88»-asa8a*8li 


'dozax 


•jn»A 


8 
g 


U^aS^^M^^M^a^^^gM^SMMMMgM^, 


o  p  p  o  p  «  o  3  a  O 


3  o 


Sp^fo'-^ 


-lillillllll 


i 

I* 

si 

r 


'dmox 

o§|e 

8 

|S 

SS& 

IS 

§ 

Ok  ^     9Sck9«cS 

Mt»A 

i|i 

M 

i-IM 

1878 
1874 
1879 
1880 

PS5 

1874 
1876 

M 

1876 
1879 

1880 
1874 
1874 
1880 

c 
o 

1 


£i 


1-2 


OP 


g 


fill 


9 


•doidx 


oS§&    S    9^    SSS8    eS    SS    8    3S8    S8SSS 

»hM  i-ti-t       M  Mi-t       M  *H 


a 
o 


I 


Ji 


I 

G 

I 

Si! 
lis 


I 

1 


;5l 


si  11 


I 

I -a 

9  9  9 


I 

9 


9  o 


3 


« 


el 

S 


•d  S 

\\ 
Si 


(3  M 


I  it 


III! 


REPORT  OF  THE   CHIEF  SfaMAL-OFFICEB.  47 

TiiUe  of  mozMMMi  and  minimum  len^ienittmt  for  Angtut,  1881. 
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The  general  diBtribation  of  niinriill  for  the  moutb  of  Angnst,  1881,  is  shown  ou  Chart' 
No.  Ill,  Grom  the  reporte  of  over  500  atntioiw.  Froni  the  bvble  in  the  left-hand  noraiet 
of  the  chart  ia  obtained  a  monthly  nvemffe  for  encli  of  the  viiriony  itiatricta,  detennined 
from  tlie  records  (covering  a  period  of  many  years)  of  Signal  Kerviee  Bfaitioni,  and  abo  ft 
comparison  of  the  present  month  with  aiichaver.igeM.  Upon  tux  examination  of  tbechatt, 
and  ft  oompariaon  with  the  records  for  AogDatfor  previous  yeara,  it  is  found  that  no  Such 
wideapieud  and  exceittive  deficicnciee  have  occurred  »iiice  the  eslnbliahmeut  of  Sigud 
BottIm  stations.  The  drought  of  the  present  month  bos  been  almost  witbont  pmcedent 
for  extent  and  severity,  ns  will  bo  seen  by  Tefcrriiif;  to  the  paragraph  beaded  DrtmgM.  In 
1873  the  deficiency  of  ptucipltatjon  was  extensive  in  aim,  coveriii);  nenrly  three-fonrUis 
of  the  country,  but  the  departure  from  ijonnal  in  nny  di^rict  wuh  comparatively  small, 
while,  on  the  contrary,  I'or  Angnst,  1881 ,  the  deficiencies  ran^c  from  0.16  inch  in  the 
Sonthem  Pacific  Const  rt^oR  Xn  3,46  inches  in  the  Middle  Atlantic  States,  the  loUer  de- 
fidency  being  the  largest  over  yet  reported.  In  previous  years  large  dehcieDCues  wore 
Teport«da8  follows:  1874,  WestUaU'Statcs,  3.40  inches;  I87G,  New  England,  3.0Bincbes; 
1877,  Middle  AtlanUc,  a. 50  inches;  1878,  Tipper  Missouri  Valley,  1.96  inchni  18TO, 
Lower  Mitsonri  Valley,  1.88  inches.  It  is  interesting  to  note  that  Ute  regions  of  exnoa 
for  the  montli  of  August,  during  the  past  eight  yeius,  have  been  almost  invariably  the 
Florida  peninsola  and  Minnesota,  while  the  regions  of  deficiency  lying  between  covered 
the  central  portion  of  the  country  cast  of  the  loiith  meridian.  Another  region  of  marlitid 
eioew  for  the  present  month  is  found  in  centml  and  eastern  Arizona,  western  New  Hexioo 
and  soDthem  Colorado,  where  eirceedingly  heavy  rains  and  serions  floods  have  occtiired. 
In  tile  Middle  Pacific  Coast  region  the  rainfall,  though  ranging  fVoni  O.OOto  0.05  inch, 
is  normal.     In  the  North  Pacific  Coast  r^on  there  is  an  excess  of  (1.24  inch. 

DeviatUm  from  atxragc  prccipitalion, — Connecliciii;  Southinglon,  iHinfhllconmdtmbly  be- 
low theavemge;  nearly  thewhoieamountfor  themonth  fellinoneday.  IJHtuna:  Aiinft, 
rainfall  considerably  below  the  average  of  the  past  eighteen  years,  liiley,  Tftinfbll  2.S7 
inches  beiow  the  average  of  the  past  twenty  years;  driest  August  occurred  in  18M. 
fnnwM.'  Manhattan,  driest  since  1K74.  Maitir:  Gardiner,  rainfall  1.41)  inches  below  the 
avcrageof  the  poet  forty-five  years.  AVtr  JinKj.-  I'aterson;monthly  rainfalll.lSincbes; 
smallest  since  183A.  Aftwouri:  iSaint  Louis,  Missouri  Weather  Service  reports  montUy 
rainfall  as  0.27  inch,  or  3.7fi  inches  below  the  average  of  the  ]iast  forty-five  yeara.  Bat 
once  in  this  period  lias  the  monthly  minfiill  been  lees,  viz,  in  August,  1H73,  when  OM 
inchfell;  tbesnuvHeetmonthlyrainfull  (O.O'iinchjoccurredinSeptember,!!^!.  Throngb- 
ont  the  State  there  has  been  extreme  suffering  from  drooght  which  tx^n  about  the  mid- 
die  of  Jnly.  Grass  completely  dried  up,  and  in  many  places  ha<<  bi^n  btimcd,  leaving 
the  gronnd  black  and  cliarred.  In  respect  to  extent  and  severity,  the  present  droDeM 
■tron^y  resembles  that  of  18M. 

!^iS;ial hcaty  rainfaUa. — Dyhcrrr,  Pa-,  1.00  inch  in  l!i  minnten;  Morriston,  Dale., 3.20- 
Sd,  N«w  Shoreham,  R.  L,  3.04;  L:ike  Villi^^c,  N.  II.,  3.44  in  Iboor;  Wok's  Bridge,  N. 
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H.,  1.92;  Eacanabo,  1,65.  2d  and  3d,  Pensaoola,  FU.,  10.41;  FortBamincas,  Fla.,9.53i 
Embarrass,  Wis.,  3.40.  3d,  Mobile,  6.20:  Dnlnib,  2.18.  4th,  Mobile,  a  10:  Fort  Bar- 
xancas,  3.50;  Montgomery,  1.56.  4th  and 5th,  Pensaoola,  Fla.,  7.47.  5th,  Mobile23.56; 
Fort  Barrancas,  Fhi..  2.80.  5th  and  6th,  Alpoia,  2.23:  PortEads.  La., 7.11.  6th,  West- 
erville,  Ohio,  2.80;  Vicksbnrgh,  2.38.  7th,  Freehold,  N.  J.,  1.25  in  1  hoar;  Port  Jervis, 
K.  Y.,  150;  Lenoir,  N.  C,  1.90;  Mount  Washington,  1.71;  Angosta,  2.79;  Bamegat, 
4.86;  Fort  Hamilton,  N.Y.,  1.80;  Plattsbnigh  Barracks,  1.53;  Silver  Oty,  N.Mez.,  1.87; 
New  Haven,  Conn.,  1.81;  Fort  Colombns,  N.  Y.,  2.24.  8th,  Onmo,  Me.,  2.95;  Rio 
Grande,  Tex.,  4.03.  9th,  Rio  Grande,  Tex.,  1.60.  11th,  Port  Eads,  La.,  3.45.  12th, 
Wickenbuige,  Ariz.,  1.70  inches,  40  minutes;  Pike's  Peak,  2.09.  13th,  Elsworth,  N.  C, 
1.75;  Florence,  Ariz.,  1.27.  14th,  Fort  Verde,  Ariz.,  1.99.  15th,  Silver  City,  N.  Mex., 
1.93;  16th,  Key  West,  Fla.,  2.25.  16th  and  17th,  Duluth,  2.05.  17th,  La  Crosse,  1.43; 
Cresoo,  Iowa,  1.52;  Silver  City,  N.  Mex.,  1.65.  18th,  Pike'sPeak,  1.57.  19th,  Elsworth, 
N.C.,1.50.  19th  and  20th,  Dodge  City,  2.16.  20th,  Fort  Scott,  Kans.,  1.48.  20th  and 
2l8t,  Mount  Washington,  4.34.  22d,  Orono,  Me.,  1.80;  FortPembina,  Dak.,  2.00.  23d, 
Morriston,  Dak. ,  1.20  inches,  2  hours;  Fort  Davis,  Tex. ,  2.00.  25th  and  2eth,  La  Crosse, 
2.66;  Neilsville,  Wis.,  2.20.  26th  and  27th,  Smithville,  N.  C,  3.37.  27th  and  28t^, 
Charleston,  5.84;  Savannah,  Ga.,  4.33;  Wilmington,  3.97.  28th,  FortMaoon,  N.  C, 
1.76.  28th  and  29th,  Highlands,  N.  C,  2.40;  Elsworth,  N.  C,  3.13;  Atlanta,  Ga.,  2.61. 
29th,  Pierce  City,  Mo.,  2.00;  Lexington,  Mo.,  2.27.  29th  and30th,  Leavenworth,  2.16. 
30th,  Morriston,  Dak.,  1.60  in  1  hour  and  30  minutes;  Kansas  City,  Mo.,  2.00.  31st, 
Springfield,  IlL,  3.18;  Des  Moines,  2.15;  Saint  Meinrad,  Ind.,  1.80. 

Larger  mtmihly  ToinfaUz, — Pensaoola,  Fla.,  18.52  inches;  Fort  Barrancas,  Fla.,  16.71; 
Mobile,  15.22;  Port  Eads,  La.,  14.16;  Mount  Washington,  11.96;  Pike's  Peak,  11.29; 
Jacksonville,  10.23;  Savannah,  9.63;  Silver  City,  N.  Mex.,  8.69;  Morriston,  Dak., 
8.60;  Elsworth,  N.  C,  7.63;  Fort  Verde,  Ariz.,  7.53;  Duluth,  7.36;  Neillsville,  Wis., 
7.30;  Punta  Rassa,  Fla.,  7.28;  Charleston,  7.25;  Key  West,  6.96;  Escanaba,  6.87;  Ma- 
con, N.  C,  6.75;  Davis,  Tex.,  6.32;  Indianola,  6.30;  Santa  F4,  6.28;  Auburn,  Ala.- 
6.03. 

8mallBA  numtMy  rairtfaUs. — San  Frandsoo.  Sacramento,  Red  Bluf^  Point  San  Jose,  Al- 
catna  Island,  Salinas  City,  San  Gorgonio,  Oakland,  Pleasanton,  Benida  Barracks,  Liver- 
mcnie,  Tracy,  Lathrop,  Stockton,  Angel  Island,  Gait,  Brighton,  Rocklin,  Col&x,  Alta, 
Ciaoo,  Summit.  Tmckee,  Maiysville,  Chioo,  Tehama,  Martinez,  Antioch,  Dunnigan, 
Williams,  Willows,  South  Valejo,  Napa,  Calistoga,  Suisun,  Davis,  Turlock,  Merced, 
Goshen,  Tulare,  Delano,  Sumner,  Caliente,  Keene,  Tehachapi,  Newhall,  San  Fernando, 
BpadiB,  Colton,  Indio,  Fftrmington,  Anaheim,  Petaluma,  Niles,  Auburn,  Brentwood, 
Byxoo,  Woodland,  Knight's  Landing,  San  Mateo,  Menlo  Park,  Tennant,  Gilroy,  HoUis- 
ter,  P%jaro,  Solidad,  Monterey,  Santa  Cruz,  Kinggburg,  Mojave,  and  lone,  €^.,  Boise 
CUy,  Idaho,  Fort  McDermitt,  Boca,  Browns,  Humlx>ldt,  Reno,  Toano,  andHalleck,  Nov., 
Tony's  Landing,  Mont,  Louisiana,  Jefferson  City,  and  Warsaw,  Mo.,  Evansville,  Ind., 
Padncah,  Ky^  Muscatine,  Iowa,  and  Clarksville,  Tex.,  none;  Los  Angeles,  Cal.,  Fort 
Gibson  and  Charleston,  HI.,  trace;  O'Fallon  and  Big  Creek,  Mo.,  and  San  Diego,  0.01 
inch;  Hot  Springs,  Nov.,  and  Ogden,  Utah,  0.02;  Vi»lia,  Cal.,  and  Fort  Custer,  Mont., 
0.03;  Decatur,  Tex.,  and  Poway,  Cal.,  0.04;  Cuba,  Mo.,  and  Redding,  Cal.,  0.05;  Fort 
Washakie,  Wyo.,  and  Swanwick,  HI.,  0.06;  Winnemucca,  Nov.,  0.07;  Confluence,  Pa., 
TaBULArijE.,  and  Carson  City,  Nov.,  0.08;  Mexico,  Mo.,  0.09;  Fort  Bidwell,  Cal.,  Gen- 
eseo,  UL,  Ruggles,  Ohio,  and  WadsworUi  and  Golconda,  Nev.,  and  Herman  and  Hanni- 
bal, Mo.,  0.10;  Cairo,  0.11;  Point  Pleasant,  La.,  and  South  Orange,  N.  J.,  0.12;  Beo- 
wswe,  Nev.,  0.13;  Teooma  and  Battle  Mountain,  Nev.,  and  Louisville,  0.15;  Cleveland, 
0.17;  Fort  Missoula,  Mont,  0.18;  Rapid  City,  Dak.,  Fort  Concho,  Tcx^  Bell  Plain, 
Kans.,  and  New  Castle,  Pa.,  0.20;  Corsicana.  Tex.,  0.21;  Dayton,  Wash.  T.,  0.22;  Deer 
Lod^  Mont,  and  Texas  Hill,  Ariz.,  0.24;  Fort  Griffin,  Tex.,  and  Lincoln,  Nebr.,  0.25; 
DenuoD,  Tex.,  0.26;  Brackettville,  Tex.,  Little  Mountain,  Ohio,  and  Lynchburgh,  Va., 
0.90;  Cumberland  and  Saint  Louis,  0.31;  Roddbrd^Hl.,  and  Ravenna,  Ool.,  0.33;  Frank- 
lin, F^.  and  Temce.  Nov.,  0.34;  Levi  and  South  Haven,  Kans.,  0.35;  Elko,  Nov.,  0.36; 
OMtronlle,  Tex.,  and  Anna,  HI.,  0.38:  Ithaca,  N.  T.,  0.39;  Marietta,  Ohio,  Marysville, 
Nebr.,  and  Greensborough,  N.  C,  0.40;  Fort  Brady,  Ifich.,  Widiita,  Kans.,  Clear  Creek, 
Nebr. ,  Brook  Haven,  N.  T. ,  and  Otego,  Nev. ,  0.41 ;  Fort  Niagara,  N.  T. ,  and  Fort  Bridger, 
Wyo.,  0.42;  Genoa,  Nebr.,  and  Shreveport,  0.45;  Roseburgh,  Oreg.,  and  White  Water, 
OaL,  0.46;  Biadison  Barracks,  N.  T.,  and  Kalamazoo,  Mich.,  0.47;  Wabash,  Ind.,  a48; 
Fort  Elliot,  Tex.,  0.49;  Fort  Sully,  Dak.,  and  Ashwood,  Tenn.,  0.50. 

Bamy  dojfs, — The  number  varied  in  New  England  from  5  to  21 ;  Middle  Atlantic  States; 
6  to  13;  South  Atlantic  States,  6  to  16;  Eastern  Gulf  Stotes.  5  to  11;  Western  Gulf 
Statei,  1  to  13;  Ohio  Valley  and  Tennessee,  3  to  15;  Lower  Lake  region,  5  to  8;  Upper 
Lake  region,  6  to  18;  extreme  Northwest,  6  to  16;  Upper  Mississippi  Valley,  4  to  13, 
Missouri  Valley,  5  to  13;  Northern  Slope,  0  to  12;  Middle  Slope,  3  to 20;  SouthemSlope; 
8  to  17;  Rio  Grande  V^ey,  4  to  9;  Southern  Plateau,  8  to  18;  Middle  Plateau,  2  to  9, 
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Northeni  Plateaa,  0  to  9^  North  Pacific  Coast  region,  7  to  13;  Middle  Vaci&c  Coast  re- 
gion, 0  to  1;  South  Pacilic  Coast  region,  1  to  3. 

Cloudy  dayn, — Tho  number  varied  in  New  England  from  5  to  12;  Middle  Atlantic  States, 
1  to  7;  South  Atlantic  States,  1  to  14;  Eastern  Gulf  States,  2  to  7;  Western  Gulf  States, 
0  to  5;  Ohio  Valley  and  Tennessee,  0  to  G;  Lower  Lake  region,  1  to  6;  Upper  lake  re- 
gion, 3  to  12;  Upper  Mississippi  Valley,  0  to  6;  Missouri  Valley,  3  to  10;  Extreme 
Nortliwest,  3  to  7;  Northern  Slope,  0  to  12;  Middle  Slope,  1  to  8;  Southern  Slope,  0  to 
3;  liio  Grande  Valley,  0  to  5;  Southern  Plateau,  1  to  12;  Middle  Plateau,  0  to5;  Norih- 
em  Plateau,  0  to  4;  North  Pacific  Coust  region,  4  to  8;  Middle  Pacific  Coast  region,  0  to 
2;  South  Pacific  Coast  region,  0  to  3. 

/&10W.— Pike's  Peak,  21st,  27th,  29th. 

Hail  iftomui  were  of  frequent  occurrence  in  the  various  districts,  the  most  destmctLve 
being  reported  as  follows:  liochcster,  N.  Y.,  6th,  hailstones  size  of  marbles;  eight  quarts 
were  gathered  from  a  piece  of  canvas  six  I'eet  square;  some  hailstones  measured  4|  inches 
in  cireumference;  much  damage  to  window-glans,  shade  trees,  and  vegetables.  Amboy, 
Minn.,  19lh,  hailstones  large  enough  to  cut  holes  threugh  the  roofs  of  barns  and  houses; 
com  and  fruit  almost  entirely  ruined;  storm  passed  from  northwest  to  southeast  down 
the  Minnesota  Valley,  damaging  crops  and  buildings  to  a  hirge  extent.  Port  Hnron, 
Mich. ,  5tli,  five  miles  west  of  station,  very  heavy ;  fields  of  com  cut  into  ribbons  and  almost 
ruined;  all  crops  more  or  less  damaged;  hail  fell  in  great  quantities.  I^^endsMp,  N.  Y., 
1st,  between  8  and  9  p.  m. ;  passed  irom  southwest  to  northeast;  hailstones  1\  incheB  in 
diameter  to  the  depth  of  four  or  five  inches  in  places;  great  damage  done  to  oats,  oom, 
gardens,  and  fruit;  width  of  path  very  narrow.  Bcllefontaino,  Ohio,  6th:  hailstones 
size  of  hazel-nuts;  very  destructive  to  crops.  Fort  Lincoln,  Dak.,  3d,  hailstones  half  an 
inch  to  two  inches  in  diameter.  Morristou,  Dak.,  23d,  hailstones  very  huge  and  coofled 
much  damage;  some  were  two  inches  long  by  one  and  a  half  wide.  Bismarck,  3d,  break- 
ing windows;  hailstones  measure<l  one  inch  in  diameter;  hundreds  of  acres  of  groin  and 
all  vegetables  in  immediate  vicinity  totally  destroyed. 

Drought. — ArkanjMf*. — Little  Rock,  10th,  very  dusty;  crops  dying  throughout  the  State 
for  want  of  rain;  vegetation,  litendly  burned  up.  26th,  crop  reports  from  sdl  ports  of 
the  State  are  very  discouraging  except  from  river  valleys.  27th,  river  so  low  that  all 
navigation  is  suspended  above  this  point.  Canada, — Toronto,  31st,  reports  from  variooa 
parts  of  tlie  I'roviucc  of  Ontario  state  that  sufleriug  from  want  of  rain  is  almost  unprece- 
dented; pastures  have  been  ruined,  root  crops,  Indian  com,  and  fruit  damaged  severely; 
earth  baked  and  streams  and  wells  fast  drying  up;  fanners  in  many  instances  are  obliged 
to  drive  their  animals  long  distances  for  water.  Conncdictit, — Southington^  31st,  most 
disastrous  for  years;  cro]>s  and  stock  snficring  severely;  seeds  will  not  germinate;  gtnas 
dying,  wells  drying  up.  Indian  Territory. — Fort  Gibson,  8th,  wells  and  streams  drying 
u]>;  cattle  suffering  for  water.  10th,  scarcity  of  water  creating  great  alarm;  all  kinds 
of  vegetation  coniplet<'ly  burned  up.  2lHt,  river  very  low,  many  of  its  small  tributaries 
entirely  dry.  2Gth,  drought  continues  with  alarming  etfects.  31st,  the  long-continued 
drought  has  blightc*d  the  last  prospect  for  even  an  average  crop  of  any  farm  product; 
fiirmers  compelled  to  haul  water  long  distaucea.  IllinoiH. — Kinanl,  31st,  first  rain  after 
an  unbroken  drought  of  over  sixty  days.  ("lareniont,  31st,  first  min  for  several  wedics; 
the  potato  crop  will  l^e  saved,  but  com  is  ruined.  Limroln,  31st,  first  rain  for  many 
weeks.  Ottawa,  31st,  first  rain  for  nearly  ono  month;  vegetation  nearly  destroyed. 
Dundee,  31st,  first  min  for  sevend  weeks;  (X)m  will  yield  about  half  a  crop;  all  crops 
badly  damageil.  Mattoon,  5th,  air  filled  with  clouds  of  dust;  vegetation  parched  and 
bumcHl  up.  Quincy,  5th,  crops  on  bottom  lands  doing  very  well,  but  on  tho  hills  snffer- 
ing  severely,  l^a  ilarpe,  4tb,  co^n  and  grass  crops  nearly  ruined;  no  rain  forscvend 
wwks.  Hcnne]>in,  4th,  everything  dr^'ing  up,  greatest  suflering  in  past  filly  yeon. 
Danville,  5th,  the  protracted  drought  still  continues;  com  severely  damaged.  Ch^iDoa, 
5th,  com,  gniss  and  oats  sufleriug  dreadfully;  no  such  drought  before  for  many  yeon. 
Clinton,  5th,  the  com  crop  of  i)e  Witt  County  has  been  damaged  to  the  extent  of  ^30,000; 
aljout  40,000  acres,  or  one-half  of  the  entire  amount  of  com  planted  in  the  spring,  ia  ut- 
terly ruined.  Assumption,  5th,  on  l>oth  sides  of  tho  Illinois  Central  Railroad,  as  fitf  as 
the  eye  can  reach,  tho  country  apjiears  like  a  great  desert;  com  is  ruined  beyond  reoor- 
ery,  and  will  not  make  fodder;  pasture  lands  are  baked  hard,  and  resemble  graveled 
streets  1)efore  they  are  sprinkled ;  the  loss  to  crops  and  the  suffering  of  stock  is  onpieoe- 
denti^l.  Yandalia,  12th,  first  rain  in  five  weeks;  com  1)adly  bumed  and  shriveled  and 
pastures  ruine<l.  Fairileld,  12th,  field  and  ganlen  products  **all  bumed  up;''  nonin 
since  the  1st  of  June;  stock  sufiering  for  want  of  food  and  water.  Geneseo,  5th,  great 
damage  to  com;  only  half  a  crop  exjM.'ctcd;  in  [Mistures  the  ground  is  boked  hard,  and 
the  grass  has  tumed  brown.  .  Ceutralia,  5tli,  no  rain  for  seven  weeks;  ''everything  as 
dry  as  a  tinder-lx)x; '^  rmuM  terribly  dusty;  com  and  oat  crops  complete  fidluies;  da- 
terns  all  diy  and  wells  getting  very  low.  Sandoval,  0th,  wells  dr}';  almost  impoari- 
ble  to  get  water  for  stock;  com  crop  ruined.     Bunker  liill,  9th,  almost  a  water  fimiine; 
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com  and  pastures  **  literally  burned  up/'  Salem,  9th,  v^etation  scorched  and  mined; 
greatest  scarcity  of  water  lor  niany  years;  stock  suffering  dreadfully.  Cairo,  11th,  not 
eooog^  rain  in  the  past  eight  weeks  to  lay  the  dust,  wldch  is  from  four  to  six  inches 
deep;  yield  of  crops  reduced  onc-liall'  throughout  nearly  the  whole  of  southern  Illinois. 
Indutua. — Lafayette,  5tli,  no  rain  for  past  six  weeks,  crops  suffering  badly.  New  Albany, 
12th,  '*cro^  literally  burned  up; "  com  in  many  places  not  worth  liarvesting  for  fodder; 
atieams  dried  up,  pastures  scorched  into  an  arid  waste,  and  the  leaves  on  the  trees 
**  almost  as  dry  as  tinder; "  no  rain  for  ten  weeks;  great  suffering  among  people  and 
tttiiinAlft  Evausville,  12th,  com  crop  in  this  section  of  the  State  almost  an  entire  failure; 
no  rain  for  eight  weeks;  reports  from  Warwick,  Posey,  and  Gibson  Counties  say  the  yield 
of  all  crops  will  be  redu(«d  one-half;  fruit  is  nearly  all  destroyed;  vegetables  are  ^^alwo- 
lately  burned  up."  Logansiwrt,  ^Ust,  month  unusually  dry;  vegetation  hassuflered 
terribly.  Saint  Meiurad,  31st,  drought  very  severe;  crops  seriously  ii^jure<l;  liardlyany 
rain  has  fallen  since  the  latter  part  of  June.  Rising  Sun,  Slst,  all  farm  crops  have  suf- 
fered severely;  com  and  potatoes  will  not  yield  half  a  crcp.  Vevay,  31st.,  continued 
dronght  throughout  the  month;  cro]>s  and  stock  suffered  badly.  Jndianaixilis,  31st, 
crops  suffering  severely;  grass  is  completely  parched;  potatoes  and  other  vegetables 
nearly  destroyed.  Jowa. — Boone,  5th,  crops  in  the  vicinity  and  throughout  the  central 
portions  of  the  State  suffering  greatly;  oats,  wheat,  and  com  reduced  to  half  a  crop. 
CUnton,  31st,  month  extremely  dry;  no  rain  lias  fallen  iii  this  locality  since  the  21st  ot 
July;  all  crops  seriously  damaged.  Fort  Madison,  31st,  month  very  dry;  crops  suffer- 
ing; wells  and  streams  drying  up;  water  carried  long  distances  for  domestic  purposes. 
JCansas. — ^Atchison,  12th,  first  rain  for  several  weeks;  the  prolonged  drought  has  reduced 
the  ^idd  of  crops  one-hali*.  Independence.  31st,  all  vegetation  nearly  mined;  water  be- 
coming very  scarce;  com  will  liarvest  about  one-third  a  crop.  Fort  Scott,  31st,  month 
Teiy  diyj  wells  and  streams  low.  Holton,  31st,  month  excessively  dry;  com  and  potato 
crops  seriously  damaged.  Yates  Center,  31st,  dn)ught  very  severe;  wells  and  streams 
lower  than  ever  known  before.  Clay  Centre,  3l8t,  drought  unusually  severe;  plants, 
grass,  and  trees  fading  as  In  October;  farm  crops  seriously  injured.  I^eavenworth,  11th, 
vegetation  almost  burned  up  by  the  continued  dry  weather;  com  and  wheat  total  fail- 
ures; 26th,  vegetation  completely  destroyed;  2dth,  almost  all  cisterns  and  a  large  num- 
ber of  wells  about  the  town  are  exhausted;  people  are  compelled  to  haul  water  from  the 
river  for  domestic  purposes;  farmers  dri\'ing  their  stock  several  miles  for  water.  Ken- 
tedy. — Louisville,  5th,  " country  round  about  fairly  burning  up;*'  no  rain  since  the 
14{h  of  July.  Millersburgh,  12th,  no  rain  since  the  1st  of  June;  com  crop  a  total  failure ; 
fields  are  scorched  brown,  and  ponds,  cisterns,  creeks,  and  wells  are  dry;  the  water  sup- 
ply nearly  exhausted.  PaduoUi,  12th,  unprecedented  drought;  damage  to  crops  very 
great;  people  and  animals  suffering  dreadfully.  Louisiana. — Shreveport,  11th,  the  long- 
continued  drought  has  proven  very  destructive  to  croi)s;  27th,  ferry  stopped  running  be- 
GMise  of  extremely  low  water.  Maryland, — Emmittsburg,  31st,  month  unusnally  dry; 
crops  soffering;  weUs  and  streams  very  low.  Sandy  Springs,  31st,  drought  very  disas- 
trous; crops  greatly  injured;  water  very  scarce;  vegetation  covered  with  dust,  and  rapidly 
diyingnp.  MasMchuseUs. — ^Westborough,  31st,  drought  very  severe;  most  of  the  farm 
craps  a  total  failure;  water  very  scarce.  Missouri. — Hannibal,  12th,  the  long-continued 
drought  very  disastrous  to  the  com  crop  and  pasture  fields.  Michigan. — Memphis,  5th, 
wealaer  intensely  hot ;  grass  so  dry  that  it  crumbles  to  powder  when  trod  upon ;  all  kinds 
of.firait  nearly  ruined;  cattle  driven  several  miles  for  water.  Sanilac  and  Huron  Coun- 
ties, 5th,  drought  very  serious  and  almost  unprecedented;  crops  in  a  terrible  condition. 
Lapeer  County,  5th,  no  nvin  since  the  1st  of  July;  crops  and  stock  suffering  severely; 
alcoig  Saint  Clair  Kiver  farmers  hauling  water  for  several  miles.  Saint  Clair  County, 
5tli,  diyest  for  many  years;  oat  and  com  crops  seriously  damaged;  wells,  springs,  and 
streams  dried  up;  stock  suffering  severely.  Litchfield,  31st,  month  unusually  dry;  but 
ibr  the  heavy  dews  spring  crops  would  have  been  ruined ;  upland  pastures  are  so  dry 
tliAt  farmers  have  to  feed  their  stock;  water  very  scarce.  Thomville,  31st,  worst  drought 
ever  experienced  in  this  section  of  the  State;  water  has  been  a  luxury  hard  to  obtain. 
Dq^ioitL.Slst,  by  reason  of  excessive  and  continuous  drought  shade  trees  are  almost  leaf- 
less and  grass  and  vegetables  aro  nearly  burned  up.  Mississippi. — Fayette,  31st,  very 
ssTere  throughout  the  month;  all  crops  seriously  injured;  pastures,  streams,  and  wells 
npid^  diyingup.  Vicksburgh,  28th,  crops  severely  injured  from  long-continued  drought. 
Ifew  Hampekirc. — Auburn,  31st,  drought  unusually  severe;  vegetation  rapidly  drying  up; 
fiurm  crops  seriously  injured.  Nebraska. — Lincoln,  12th,  first  rain  for  several  weeks; 
oops  vciy  badly  damaged.  Clear  Creek,  29th,  everything  suffering  for  want  of  rain; 
fiffm  crops  drying  up."  Ncio  Jersey. — ^Freehold,  31st,  very  severe  throughout  the  month; 
loads  full  of  dust;  crops  seriously  damaged;  wells  and  streams  rapidly  drying  up. 
Spmervillc,  Slst,  great  damage  to  the  com  and  potato  crops;  pastures  have  dried  up  to 
such  an  extent  that  farmers  are  obliged  to  fee<l  their  stock.  Nan  York. — Palermo,  31st,  a 
tcKErible  drought  prevailed  throughout  the  month;  crops  nearly  ruined;  stock  suffering 
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for  water.  Ardenio,  31st,  garden  and  fann  crops  neaily  destroyed;  pastnieB  rapidly diy- 
ing  up.  Coopeistown,  31st,  month  nnosnally  diy.  waterbo^^  Slst^  vegetatioii  seri- 
ously damag^;  water  very  scarce.  Oswego,  31st,  very  serions  in  sanonnding  oonnti^; 
no  rain  since  13th.  BufGuo,  Slst,  reports  Ikom  surrounding  oountiy  state  tb«t  tbero  will 
be  large  losses  in  all  ikrm  crops;  grass  almost  entirely  burned  up.  North  OaroUma, — 
Weldon,  30th,  everything  suffering  for  want  of  rain;  all  crops  serioudy  iignred;  Roanoke 
River  has  fallen  so  low  that  it  can  be  waded  across.  Ohio. — Cincinnati.  21st)  a  torxiUe 
(bought  still  continues;  vegetables  are  entirely  ruined,  but  there  is  stul  hope  finr  fiurm 
crops.  Knox  County,  31s^  fiumeis  compelled  to  drive  their  stock  long  dilstances  tx 
water;  com  and  potato  crops  almost  a  failure;  pastures  drying  up,  causing  great  safltas 
ing  among  stock;  no  rainsmce  July  15th.  Fairfield  Coun^,  31st,  drought veiy  serious; 
com  and  potato  crops  nearly  ruined.  Champaign  County,  31st)  most  destmctiye  within 
themcmory  of  the  oldest  inhabitant;  potatoes  almost  a  complete  fidlure;  "pastures  are 
burned  up;  "  many  fat  hogs  have  died  for  want  of  water;  one  itoner  lost  seventeen. 
Clinton  County,  31  st,  pastures  destroyed;  great  scarcity  of  water  for  fiom  and  domestic 
purposes;  com,  half  a  crop.  Tuscarawas  County,  3l8t,  worst  drought  since  1838;  Tus- 
carawas Kiver  lowest  for  many  years;  crops  and  stock  suffering  severely.  Perry  County, 
31st,  worst  since  1874;  pastures  dried  up;  com,  oats,  and  potatoes  nearly  ruined.  Bu- 
dusky,  Columbiana,  Crawford,  Allen,  Stark,  Wyandot,  Wayne,  and  Seneca  Coanties, 
3l8t,  drought  continues  without  abatement;  but  Uttlerain  for  the  past  six  weelos;  apples 
are  Mling  off  and  rotting;  peaches  have  wilted  and  dried  on  the  trees;  com  toA  potatoes 
a  complete  failure,  ground  too  hard  for  plowing.  Preble  County,  Slst,  ^t>ug^  unprfr- 
cedented;  water  cannot  be  obtained  without  the  greatest  difficulty;  all  crops  neariy  de- 
stroyed. Madison  County,  3l8t,  voiy  severe;  com,  oats,  potatoes,  and  fruits  destroyed. 
Athens  County,  31st,  most  damaging  for  years;  water  very  scarce.  Coshocton  County, 
31st,  no  abatement  in  the  long-continued  drought;  stock  and  crops  suffering  greatly. 
Morrow  County,  31st,  no  rain  for  several  weeks;  crops  nearly  destroyed.  Darke,  Lick- 
ing, Montgomery,  Washington,  Union,  Gallia,  Clermont,  Scioto,  and  Holmes  CountieB, 
31st,  the  most  destructive  ever  experienced;  fiurmers  selling  off  their  stock  because  there 
is  no  food  for  them ;  great  suffering  among  the  people  for  want  of  water.  Warren  County, 
31st,  most  destructive  and  continued  for  many  years;  scarcely  any  rain  for  the  past  fbur 
months;  com,  potato,  ajid  tobacco  crops  seriously  damaged;  many  hogs  hove  died  ibr 
want  of  water ;  wells  and  streams  diy .  Butler  County,  31st,  worst  in  past  twenty-five  yean; 
cattle  almost  in  a  starving  condition;  farmers  compnellcd  to  haul  water  for  many  odles. 
IMcaway  County,  31st,  cattle  starving;  wells  and  streams  dry;  com  will  average  about 
half  a  crop ;  *  ^  pastures  burned  up ;' '  most  destractive  since  1854.  Hancock  County,  Slst^ 
crops  terribly  damaged;  stock  suffering  for  want  of  water  and  pasture.  Brown  County, 
31st,  stock  suffering  dreadfully  for  want  of  water;  com,  oats,  and  potatoes  a  total  failure. 
PervMylvanxa. — Pittsburgh,  3(Hh,  no  rain  for  past  seventeen  days,  and  during  the  entire 
month  the  precipitation  has  not  been  one  inch;  information  from  t^e  surrounddng  oonn- 
ties  shows  the  most  disastrous  drought  for  many  years;  the  rivera  are  lower  than  finr  the 
past  ten  years.  Catawissa,  31st,  severest  drought  ever  known;  all  small  streams  rapidly 
drying  up  and  crops  suffering  terribly;  forest  trees  have  actually  died  for  want  of  moist- 
nre;  suffering  on  eveiy  hand  is  without  precedent  in  this  part  of  the  State.  Milton, 
31st,  most  destructive  ever  known;  many  wells  exhausted,  streams  dried  up,  and  people 
compelled  to  haul  water  long  distances;  com  crop  a  heavy  fidlure.  Erie,  31st,  no  nin 
since  13th;  crops  severely  ii\jured.  Chambersburg,  31st,  drought  very  severe:  com 
will  yield  only  about  one-third  of  a  crop;  ground  baked  hard,  rendering  it  impossible  to 
plow.  Wellsborough,  31st,  wells  and  streams  drying  up;  potatoes,  com,  and  buckwhent 
nearly  ruined;  water  veiy  scarce.  South  Carolina, — Danington,  6th,  most  disastrous 
effects  for  many  years;  pease,  potatoes,  and  com  will  yield  hardly  half  a  crop;  weils^ 
streams,  and  cisterns  dry:  stock  suffering  severely.  Tennessee. — Columbia,  2d,  tot  nin 
in  pest  two  months;  whole  southern  part  of  State  suffering  severely;  crops  terribly  re- 
duced. Nashville,  2d,  surrounding  country  suffering  beyond  precedent;  sprin^i  that 
were  never  known  to  fail,  or  hardly  diminish  theusuM  supply,  are  now  diy,  com  stand- 
ing in  the  fields  has  lost  all  of  its  sap,  and  is  as  dry  and  brown  as  if  cured  fttr  a 
year;  pasturage  eveiywhere  is  parched  and  deprived  of  all  value  as  food;  Irish 
potatoes  arc  worthless;  melons,  one  of  the  principal  products  of  the  StatOL 
completely  fiiilcd;  in  East  NashviUe,  wagons,  carts,  apd  expresses  busily  engH|^ 
in  hauling  water  from  the  Cumberland  River  for  use  in  the  city;  light  rainr 
began  on  the  4th,  mitigating  the  severity  of  Uie  past  dry  spell.  Ashwood,  31stw  unnsa- 
ally  severe  drought  throughout  the  middle  portion  of  the  State;  not  sufficient  rain  to  lay 
the  dust  for  the  past  sixty-four  days;  from  the  10th  to  13th,  inclusive,  the  heat  was  so 
oppressive  that  it  seemed  as  if  the  air  came  in  blasts  from  a  fumace.  Clarksville,  Slst^  no 
rain  has  fallen  during  the  month;  ii\jnry  to  crops  ^'immense;''  grass  ** entirely  burned 
u]);' '  wells  and  cistems  diy ;  water  for  stock  has  Income  very  scarce,  and  only  huge  streams 
are  running.     Texas. — Fort  McKavett,  llHli,  this  section  of  countiy  has  suffered  from 
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loog-eontiimed  drought  dnring  most  of  the  summer  months;  veiy  little  rain  has  fallen 
for  the  past  foiui  weeks;  stock  men  complain  abont  the  scaici^  of  gross,  even  in  lowland 
pastnreB.  Denison,  dlst^  drought  in  this  section  is  unprecedented;  iruit  and  forest  trees 
dying  in  great  numbers;  the  earth  in  many  places  is  cracked  sufficiently  to  admit  smidl 
Mrimalw;  cattle  femishing  for  want  of  water,  and  stock  men  report  great  loss  in  the  herds; 
firoit  and  com  almost  a  total  fidlure;  cotton,  half  a  crop.  Brackettville,  20th,  great  snf- 
Aring  from  want  of  lain;  cattle  dying;  Slst,  sheep  men  state  that  unless  rain  soon  fiills 
their  loeses  will  be  very  heavy.  Virginia. — ^In  the  south  and  southwestern  portions  of 
the  State  there  have  been  but  two  or  three  light  rains  since  the  latter  port  of  May ;  com 
and  grass  crops  a  complete  ikilure;  in  the  southwest  portion  the  grass  lias  been  eutirely 
dostrogred,  and  graziers  compelled  to  cut  o£f  the  branches  of  trees  to  he  used  as  lornge  lor 
stock;  there  has  been  no  such  season  since  the  great  drought  of  1806.  Kiohmoud,  3l8t, 
a  veiy  seyere  drought  still  continues  throughout  this  portion  of  the  State;  streams  aru 
dxying  up.  and  manufitcturers  and  flEurmers  are  greatly  inconvenienced ;  James  Ki ver  lower 
than  lor  tlie  post  fifty  years;  tobacco  and  fall  crops  an  entire  failure;  the  dust  is  feivrful. 
Snoiwvilley  Slst,  driest  month  ever  known  in  this  locality;  river  lower  than  ever  before 
known;  croj^  and  stock  suffering  for  water.  Norfolk,  31st,  all  kinds  of  vegetation 
drying  up;  nver  veiy  low;  never  l^fore  within  the  memory  of  the  oldest  inhabitants  has 
Viiginia  experienced  such  a  drought.  Lynchbnrgh,  31st,  the  long-continued  and  unpre- 
cedcnted  drought  has  irreparably  ii\jured  crops;  in  the  southwestern  portion  of  the  State, 
where  gracing  is  chiefly  carried  on,  the  com  crop  has  been  cut  for  use  as  fodder;  except  on 
botfeonilandstheoomand  tobacco  crops  are  totally  lost.  Wed  Virginia. — Flemington,  21st, 
dxieBtnumtheverknown;  com  crop  badly  damaged;  pastures  drying  up.  Helvetia,  Slst,  no 
rain  has  ihllenaLnoe  the  13th;  monthly  roinfidl  smallest  (with  one  exception)  in  the  jiost 
five  yean;  liver  lower  than  ever  known  before.  Morgantown,  river  exceaiingly  low; 
vtySatloii  Boffering  severely.  21st,  com  crop  almost  a  total  fieulure.  26th,  vegetation 
dyiw ;  water  in  liyer  lower  than  for  many  years.  29th,  river  bed  under  suspension  bridge 
neaaj  dry. 

WIND6. 

Hie  prevailing  winds  during  the  month  of  August,  1881,  at  Signal  Service  stations  are 
shown  on  Chart  No.  II  by  arrows,  which  fly  with  tiie  vnnd.  In  the  Middle  Atlantic  States 
and  New  England,  soutiieast  to  southwest;  South  Atlantic  States,  northeasterly;  West 
Gvlf  States  and  Texas,  east  and  southeast;  Lower  Lake  region,  northerly;  Upper  Mis- 
siaippi  and  Lower  Missouri  Valleys,  southerly;  Northern  Plateau  and  Northern  Pacific 
Coast  zeg&ODB,  northwesterly;  Southern  Plateau  and  Southern  Pacific  Coast  regions,  south- 
ei^;  eleewhere,  variable. 

IdaiwufivemeiUB  of  the  air. — ^The  following  are  the  loigest  total  movements  at  Signal  Serv- 
ice alatloiiB:  Mount  Washington,  18,908miles;  North  Platte,  11,795;  Portsmouth,  N.  C, 
11,330:  Hatterae,  10,681;  Moorhead,  Minn.,  9,646;  Kittyhawk,  9,618;  San  Francisco, 
9,400;  FortEads,  La.,  9,084;  Huron,  Dak.,  8,856;  Chincoteague,  Va.,  8,476;  Fort  Keogh, 
MoBt.9  &381;  New  Shoreham,  R.  I.,  8,278;  Delaware  Breakwater,  8,233;  Fort  Buford, 
Dak.,  8,217;  Macon,  N.  C,  8,150;  Eagle  Kock,  Idaho,  8.123;  Dodge  City,  8,039.  The 
smalleil  aie:  La  MesiUo,  N.  Mex.,  902;  Silver  City,  N.  Mex.,  1,306;  Phoenix,  Ariz., 
1,377;  Fknenoe,  Ariz.,  1,729;  Lynchburg,  1,793;  Memphis,  1,910;  Uvalde,  Tex.,  2,051; 
Momintowii,  2,236;  Fredericksburg,  Tex.,  2,316;  Boseburg,  Oreg.,  2,435;  Washington, 
2,543;  £1  FMo,  Tex..  2,568;  Olympio,  2,624;  Lewiston,  Idaho,  2,671;  Bed  Bluff,  Cal., 
2^679;  Springfield,  Mass.,  2,826:  Visalia,  Cal.,  2,828;  Pittsburgh,  2,917. 

^gh  witidB, — Winds  of  50  miles  per  hour  and  over  were  reported  as  follows:  On  sum- 
mit of  Mount  Washington,  5th,  6th,  7th,  9th  to  14th,  31st:  maximum  velocity  90 
miles,  NW.,  Slst  Savannah,  80,  N.,  27th.  Indianola,  56,  N.,  6th.  Charleston,  54, 
NE..  2701.  Bismarck,  50,  W.,  3d.  Delaware  Breakwater,  50,  SW.,  13th.  Smithville, 
N.  d,  GO,  £.,  27th. 

Local  Morau. — ^Biinneapolis,  Minn.,  5th,  a  violent  northwest  storm  passed  over  the  cen- 
txal  portion  of  the  State,  moving  thence  over  Western  Wisconsin,  conmiitting  damage  in 
parts  of  Washington,  Pierce,  and  Dunn  Counties.  Many  buildings  were  blown  down  or 
nnioofed,  hay  and  grain  stacks  scattered  for  miles  along  the  course  of  the  storm,  fences 
demolished,  and  tel^praph  wires  broken.  Coney  Island  N.  Y.,  26th,  very  violent  wind 
storm,  sweq^ing  a  heavy  sea  over  the  marine  promenade,  causing  a  tremendous  surf,  and 
badly  damaging  two  vessels.  Spencer,  Iowa,  5th,  about  4  p.  m.  dork  heavy  clouds  gath- 
ered xapMly  in  the  northwest  and  southwest,  and  moved  eastward  toward  a  common 
poinL  Upon  meeting  the  clouds  could  be  seen  rolling  over  each  other  and  tumbling 
about  in  a  ftarftd  manner,  followed  soon  after  by  the  formation  of  a  long,  narrow  cloud 
like  a  water-spout.  Twenty  buildings  were  blown  down  and  two  persons  killed.  Fields 
of  oom  in  the  ^th  of  the  storm  were  left  as  flat  as  if  rolled.  All  crops  were  beaten  into 
the  ground;  width  of  storm's  x>ath  from  a  half  to  three-fourths  of  a  mile;  length  about 
25  miles.    Cleveland^  Ohio,  12th,  about  8  p.  m.  violent  wind  storm  visited  the  cost  side 
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• 
of  the  city;  roof  of  the  union  freight  depot  torn  off,  a  heavy  timber  20  feet  long  and  9 
inches  squure  was  earned  60  feet;  three  pinnacles  from  Saint  Paul's  ChnrchbloMin  down; 
fences,  shade  trees,  awnings,  and  chimneys  were  quite  generally  damaged,  and  in  numy 
cases  completely  demolished;  lumber  piles  were  scattered  in  every  direction;  the  lake  as 
far  as  the  eye  could  reach  was  lashed  into  a  foamuig  mass,  causing  considerable  damage 
to  vessels;  sailors  along  the  docks  stated  that  the  squall  was  the  most  violent  for  maiiy 
years.  Petersburgh,  Va.,  13th,  about  5  p.  m.,  heaviest  storm  for  years;  rain  fell  in  tor- 
rents, and  the  wind  reached  an  estimated  velocity  of  over  60  miles  per  hour;  many  build- 
ings were  unroofed  and  others  demolished;  trees,  fences,  signs,  awnings,  and  chimneys 
wore  destroyed  in  various  parts  of  the  city;  beyond  the  city  the  loss  to  &meTS  from  dtum- 
age  to  their  crops  and  orchards  was  very  great.  Franklin,  N.  C. ,  13th,  very  violent  sooth- 
west  storm;  i)ath  of  destruction  from  1  to  1}  miles  wide.  Chambersburgh,  Pa.,  13th, 
1.50  p.  m.,  violent  southwest  storm;  sevenil  houses  and  one  church  demolished;  many 
buildings  wore  unroofed;  trees  and  fences  were  blown  down  throughout  the  course  of  the 
storm.  Milton,  l*a.,  6th,  violent  southwest  storm;  several  buildings  and  also  fences  and 
trtios  blown  down;  path  of  destruction  narrow.  Fort  Barrancas,  Fla.,  .'id,  violent  gale 
with  heavy  and  continuous  rain;  trees  uprooted,  buildings  unroofed,  and  two  vessels 
driven  upon  the  beach  and  completely  wrecked. 

KELATIVE  HUMIDITY. 

The  percentage  of  mean  relative  humidity  for  the  month  ranges  as  follows:  New  En- 
gland 74  to  90;  ^liddle  Atlantic  States,  51  to  84;  South  Atlantic  States,  56  to  82;  East^ 
em  Gulf  StiiU-s,  66  to  78;  Western  Gulf  States,  50  to  80;  Ohio  Valley  and  Tennessee,  52 
to  69;  Lower  Jjake  region,  62  to  71;  Upi)er  l^ke  region,  64  to  79;  extreme  Northwest, 
60  to  66;  Upper  Mississippi  Valley,  53  to  80;  Lower  Xlissouri  Valley,  56  to  79;  Northern 
Slope,  35  to  57;  Middle  Slope,  55  to  76;  Southern  SloiHi,  48  to  67;  Rio  Grande  Valley,  64 
to  64;  Southern  Plateau,  55  to  71 ;  Middle  Plateau,  24  to  37;  Northern  Plateau,  32  to  62; 
North  Pacific  Coast  region,  63  to  77;  Middle  Pacific  Coast  region,  35  to  79;  South  Pacific 
Coast  region,  50  to  73. 

VERIFICATIONS. 

Intlications. — The  detailed  comparison  of  the  tri-daily  indications  for  August,  with  the 
telegi'ai)hic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general  percentage 
of  veritieiitions  to  l)c  H8.8  \)ct  cent.  The  iKTcentajjje  for  the  lour  elements  are:  Weather, 
88.4;  wind,  85. 1;  ti»mpcrature,  91.4;  barometer,  90.1  per  cent.  By  geographical  districts 
thev  are:  For  N(^w  England,  89.7;  Middle  Atlantic  States,  90.3;  South  Atlantic  States, 
91.3;  Eastern  Gulf  States,  91.7;  Western  Gulf  States,  95.1;  Lower  Lake  region,  92.7; 
Upper  J^ke  region,  87.0;  Tenneseee  and  Ohio  Valley,  88.7;  Upper  Mississippi  Valley, 
80.7;  I^wer  Mi.s80uri  Valley,  80.1;  Northern  Pacific  Coast  region,  67.9;  Central  Pacific 
Coast  region,  100.0;  Southern  Pacific  Coast  region,  100.0.  There  were  92  omissions  to 
predict  (49  being  due  to  the  aKsouce  of  reports  from  the  Pacific  coiust)  out  of  3,813,  or 
2.4  per  ('x>nt.  Of  the  3,721  predictions  that  have  been  made,  100,  or  2.68  ]>er  cent.,  are 
ccmsidered  to  have  entirely  failed;  71,  or  1.91  per  cent.,  were  one-fourth  verified ;  414,  or 
11.13  per  cent.,  were  one-half  verified;  229,  or  6. 15  perctent.,  were  three-fourths  verified; 
2,907,  or  78.13  per  cent.,  were  fully  verilied,  so  i'ar  as  can  be  ascertained  from  the  tri- 
daily  n»ports. 

( iiuiionarif  .•<//7n<//x.—^Sixty  cautionary  signals  wore  displayed  during  the  month,  of  which 
45,  or  75.0  imt  cent.,  were  fully  justified  by  ^\inds  of  25  miles  per  hour  or  over,  at  or 
within  a  radius  of  100  miles  of  the  station.  No  oft-shorc  signals  were  displayed.  The 
alxive  d<K»s  not  im-ludc  signals  ordered  at  disi)lay  station.'^  where  the  velocity  is  only  esti- 
mated. Scvc'uty-six  winds  of  25  miles  or  over  wtTc  rei>oi*ted  for  which  no  signals  were 
onlored.     Fourteen  siguaLs  were  ordered  late. 

NAVIGATION. 

Stage  of  icatcr  in  rirerfi. — In  the  table  on  the  right-hand  side  of  Chart  No.  Ill  are  given 
the  highe-st.  and  lowest  stagers  of  water,  as  olwerved  at  Signal  Service  stations  during  the 
month  of  August,  1881.  Throughout  the  country  the  rivei-s  have  been  extremely  low 
during  the  month.  In  no  instance  have  they  reached  the  dangiT  line,  or  within  six  feet 
of  it.     The  jMwition  of  the  higlu»t  water  with  respect  to  the  danger  point  in  the  various 


FliMxh. — Mobile,  2d,  very  heavy  rains  continuing  up  to  night  of  the  5th;  streets  and 
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houBes  flooded,  causing  considerable  daniage;  the  connties  of  Baldwin  and  Conecuh, 
acroas  Mobile  Bay  to  the  eastward,  were  almost  completely  inundated;  travel  on  the 
Louisville  and  Nashville  Railroad  seriously  impeded  by  heavy  washouts;  along  some  por- 
tioos  of  the  track  water  so  deep  that  the  work  of  repairing  could  not  be  prosecuted ;  sev- 
eral small  vessels  wrecked  on  the  bay.  Pensacola,  Fla.,  2d,  remarkably  heavy  rains; 
15.80  inches  fell  Arom  the  morning  of  the  2d  to  the  morning  of  the  5th;  Pensacola  Rail- 
road badly  washed  in  several  plac^;  all  communication  do^ ;  in  the  west  Florida  coun- 
ties the  country  is  Inundated  for  miles;  several  vessels  wrecked  along  the  Gulf  coast. 
Corpus  Christi,  Tex.,  31st,  unusually  heavy  rain;  streets  and  basements  flooded;  consid- 
erable damage  to  property.  Visalia,  Oil.,  Hth,  heavy  rains  in  mountains,  flooding  all 
the  neighboring  streams.  Silver  City  N.  Mex.,  7th,  very  heavy  rain;  streets  flooded; 
15th,  floods  from  mountain  streams  doing  considerable  damage;  20th,  streets  flooded. 
Phoenix,  Ariz.,  17th,  very  destructive  in  Salt  River  Valley;  loss  to  seeded  grain  esti- 
mated at  $60,000;  mail  and  all  other  communications  interrupted.  Laredo,  Tex.,  19th, 
heavy  rains;  river  flooded;  property  removed  to  s&fer  places.  Colorado. — Denvei*,  20th, 
the  extensive  and  heavy  rains  of  the  past  few  days  caused  great  loss  to  property  in  the 
central  portion  of  the  State;  the  railroad  companies  suflered  the  grciitcst  damage,  nearly 
every  road  in  the  State  experiencing  heavy  washouts  or  the  loss  of  bridges;  some  of  tho 
washouts  extended  for  a  continuous  length  of  five  miles.  Montgomery,  Ala.,  3d,  several 
heavy  washouts  on  the  Louisville  and  Nashville  liailroad;  no  trains  arrived  from  New 
Orleans  for  36  hours;  the  heavy  and  continuous  rains  of  the  week  caused  serious  damage 
to  crops,  particularly  cotton.  Dunlap,  Tenn.,  15th,  very  hea\'y  rains  throughout  Sequa- 
chie  (>>nnty;  bridges  destroyed  and  fields  badly  washed. 

Water-gpotUa. — Smith ville,  N.  C,  14th,  about  4  feet  in  diameter,  moved  over  Oak  Isl- 
and from  SW.  to  NE.  Port  Eads,  14th,  two  water-spouts  formed  under  a  cumulo-stratus 
cloud,  which  at  the  time  was  moving  southward  over  the  Gulf. 

Cloud  burst. — Central  City,  Gilpin  County,  Colorado,  8th,  about  4  p.  m.,  a  dark,  heavy 
fltorm  cloud  approached  irom  the  west,  accompanied  by  incessant  thunder  and  lightning 
and  a  most  terrible  roar.  The  noise  increased  in  intensity  as  the  cloud  drew  nearer, 
when  suddenly  a  latge  volume  of  water,  4  to  6  feet  deep,  come  rushing  down  Eureka  and 
Nevada  streets,  carrying  everything  before  it.  Heavy  teams  standing  in  the  streets  were 
overturned  and  carried  down  with  the  rushing  current,  and  bowlders  weighing  over  six 
hundred  pounds  were  rolled  along  like  pebbles.  The  whole  length  of  the  valley,  from 
Nevadaville  to  Eureka,  presented  a  terrible  scene  of  desolation.  Roadways  in  many 
places  were  cut  to  a  depth  of  six  feet,  and  for  a  length  of  several  hundred  yards.  At 
points  between  Central  City  and  Blackhawk  the  debris  was  piled  to  a  height  of  twenty- 
five  feet.  For  long  distances  sand  was  gathered  in  heaps  from  4  to  6  feet  deep.  Many 
houses  were  washed  away  and  stores  flooded;  in  the  latter  several  feet  of  sand  and  mud 
were  deposited.  Loss  in  general  estimated  at  $60,000.  At  Idaho  Springs  the  storm  was 
the  severest  ever  experien^d;  several  houses  were  carried  away  in  Virginia  cailon;  many 
railroad  and  county  bridges  between  the  forks  of  the  creek  and  the  town  were  swept  away ; 
nearly  all  the  houses  in  the  business  part  of  the  town  were  flooded,  and  the  stores  badly 
dami^ed  by  water  and  mud;  estimated  damage  in  town,  $20,000;  the  damage  to  the 
railroad  between  Idaho  Springs  and  Floyd  Hill  was  so  great  that  it  recjuired  the  labor  of 
one  hundred  men  forty-eight  hours  to  complete  rejMiirs.  Salt  Lake  City,  14th,  sixty 
mUes  south  of  station  on  American  Fork  caflon;  houses,  goods,  and  trees  were  carried 
away.  Wickenburg,  Ariz.,  6th,  north  of  station  on  the  Pussayampa  River;  at  sunset 
the  bed  of  this  stream  was  perfectly  dry,  but  before  11  p.  m.  water  was  running  over  a 
width  of  nearly  a  mile,  from  2  to  15  feet  deep,  and  with  a  current  estimated  at  ten  miles 
per  hour;  several  teams  were  wrecked,  and  the  loss  of  freight  was  estimated  at  from 
$7,000  to  $10,000;  7th,  at  noon  the  river  was  again  dry. 

High  tides. — Mobile,  3d,  causing  serious  damage.  Smithvillc,  21st,  bath-houses  swept 
away,  wind  blow  at  the  rate  of  84  miles  per  hour  for  about  five  minutes;  considerable 
damage  to  the  engineers'  works  on  Smith's  Island.  Key  West,  IGth;  Portsmouth,  N. 
C.  25th,  26th;  Charleston,  27th. 

TEMPEEATURK  OP  WATER. 

The  temperature  of  water  J  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  observations  were  t.aken,  is  given  in  the  table  on  the 
left-hand  side  of  Chart  No.  III.  Owing  to  sickness  of  observer,  observations  wanting  at 
Punta  JRassa  on  the  14th. 

ATMOSPHEBIO  ELECTRICITY. 

Thunder-storms. — In  the  various  districts  they  were  reported  on  the  following  dates: 
New  England,  1st,  2d,  4th  to  7th,  9th,  12th,  13th,  191h,  21st,  27th;  Middle  AtlantioStates, 
Ist,  2d,  6th  to  8th,  10th,  12th,  13th,  15th,  21st,  22d;  South  Atlantic  Stiites,  2d,  3d,  6tli 
to  nth,  13th  to  15th,  20th  to  22d,  30th;  Florida  Peninsula,  1st,  2d,  4th  to  lOth,  Uih, 
19th,  22d,  23d  to  25th,  29th;  Eastern  Gulf  States,  2d  to  7th,  loth  to  15th,  20th  to  25th, 
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30th;  Western  Golf  Stotea.  5th  to  7th,  9th,  11th,  12th,  14th  to  16th,  20th  to  23d,  25th, 
27th,  30th,  3l8t;  Ohio  Valley  and  Tennessee,  4th  to  9th,  11th  to  14th,  18th  to  2l8t.  23d 
to  26th,  29th  to  31st;  Lower  Lake  region.  1st,  2d,  6th2  7th,  9th,  10th,  12th,  31st;  Upper 
Lake  region,  2d  to  6th,  9th,  11th,  12&,  16tli,  19th,  25tk  26th,  31st;  extreme  Northwest, 
iBt,  4th,  8^  lOt^  16th,  2l8t,  22d,  26th,  28th,  29th;  Upper  Mississippi  VaUey,  2d  to 
6th,  nth  to  13th.  16th  to  18th,  20th,  23d  to  26th,  29th  to  31st;  Lower  Missouri  Valley, 
Ist,  2d,  5th  to  7th,  9th,  12th,  15th  to  19th,  21st  to  31st;  Northern  Slope,  2d,  4th,  7th  to 
14tti,  16th,  19th,  21st,  25th  to  3l8t;  Middle  Slope,  1st  to  7th.  9th,  14th,  19th,  21st  to  Slst; 
Southern  Slope,  1st  to  6th,  8th,  12th,  13th,  14th,  16th,  18th.  20th,  21st  to  23d,  28th  to 
30th,  31st;  Rio  Grande  Valley,  1st,  2d,  6th,  7th,  9th,  12th,  13th  to  15th,  19th,  20th,  22d, 
23d,  30th,  31st;  Southern  Plateau,  1st  to  20th,  22d  to  25th,  27th.  28th;  Middle  Plateau, 
4th,  6th,  7th,  9th  to  11th,  14th,  16th,  18th;  Northern  Plateau,  4th,  7th,  13th,  14th,  16th, 
18th.  20th,  21st,  24th,  26th,  28th,  29th;  North  Pacific  Coast  region,  13th,  26th,  30th; 
Souih  Pacific  Coast  region,  5th  to  11th. 

Atmomheric  ekciricity  interfering  with  telegraphic  communicatum, — ^Fort  Missoula,  Mont., 
18th;  Umatilla.  7th;  Prescott,  7th;  Pike's  Peak,  2l8t;  lightning  arrester  and  grounding 
badly  damaged;  Jacksborough,  Tex.,  28th;  Stockton,  Tex.,  22d,  23d;  Fort  Sill,  1st, 
4th,  5th,  6th,  18th,  28th,  30th;  Fort  Bennett,  29th;  Mason  and  Fredericksburg,  Tex., 
23d. 

Auroras, — ^There  were  no  consecutive  displays  reported  between  New  En^and  and  the 
Northwest  during  the  month.  At  isolated  stations  the  following  observations  were  re- 
ported: Eastport,  24th,  10.30  p.  m.;  Gardiner,  Me.,  20th,  9  p.  m.;  Newport,  Vt.,  24th; 
Strafford,  Vt,  8th,' 9  p.  m.;  Embarrass,  Wis.,  20th,  11  p.  m.;  Duluth,  13th,  11  p.  m.; 
24th,  9.30  p.  m. ;  Clinton,  Iowa,  7th,  1.30  a.  m. ;  Clear  Creek,  Nebr.,  19th.  24th,  25th, 
very  fidnt;  Saint  Vincent,  5t^,  9.30  p.  m.,  single  arch;  12th,  10  p.  m.,  bright  arch,  alti- 
tude 10^,  dark  segment;  18th,  10  p.  m.,  fiunt  difitise  light;  20th,  10  p.  m.,  a  few  long 
streamers,  taint,  and  of  short  duration;  23d,  from  8.30  to  9.40  p.  m. ;  24th,  9.40  p.  m., 
faint;  26th,  8.30  p.  m.,  bright,  without  streamers;  Bismarck,  20th,  8.30  p.  m.,  faint 
streamers;  Fort  Stevenson,  Dak.,  20th;  Fort  Eeogh,  Mont.,  19th,  11.30  p.  m.,  difitise 
light;  Springfield,  Mass.,  20th,  11  p.  m.,  beautiful  display,  lasting  nearly  half  an  hour. 

Zodiacal  %^— MobUe,  15th;  Nashville,  1st,  14th,  16th,  17th,  22d,  24th,  25th,  26th, 
27th;  Montioello,  Iowa,  21st,  22d. 

OPTICAL  PHENOMENA. 

Lunar  halos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  8th,  10th,  12th,  14th;  Middle  Atlantic  States,  8th,  11th,  12th,  31st;  South  At- 
lantic States,  3d,  8th,  11th,  12th,  13th,  26th;  Florida  Peninsula.  2d,  3d,  5th,  10th;  East- 
em  Gulf  States,  1st  2d,  4th,  6th,  9th;  Western  Gulf  States,  Indiouola,  10th,  11th:  Ohio 
Valley  and  Tennessee,  5th,  8th^  9th,  10th,  11th,  14th;  Lower  I^ake  region,  Sandusky, 
8th.  11th;  Upper  Mississippi  Valley,  La  Crosse,  12th;  extreme  Northwest,  Moorehead, 
28th;  Middle  Slope,  2d,  lOth;  Southern  Plateau,  1st,  3d,  5th;  Middle  Plateau,  Salt  Lake 
City,  8th;  Califomia,  Poway,  5th. 

Solar  halos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  1st,  7th,  26th,  28th;  Middle  Atlantic  States,  1st,  8th,  12th,  13th,  26th;  South 
Atlantic  States,  2d,  16th;  Florida  Peninsula,  9th,  15th;  Eastern  Gulf  States,  14th,  18th; 
Ohio  Valley  and  Tennessee,  1st,  3d,  8th,  10th,  19th,  24th,  27th;  Lower  Lake  region, 
8th.  24th.  26th;  Upper  Lake  region,  Alpena,  25th;  Upper  Mississippi  Valley,  9th,  10th, 
11th,  12th,  13th,  16thj  17th,  23d,  24th,  26th,  28th,  29th;  Missouri  Valley,  Huron,  Dak., 
29th;  Middle  Slope,  2d,  25th,  29th;  Southern  Slope,  Fort  Davis,  Tex.,  20th;  Rio  Grande, 
Valley,  5th,  7th;  Northern  Plateau,  Umatilla,  1st;  North  Pacific  Coast  region,  Portland, 
3d. 

i/tra^«.— Indianola,  14th  to  18th,  22d  to  29th.  Grand  Ilavcn,  20th,  liaving  tlie  ap- 
pearance of  a  city  on  the  opposite  side  of  the  lake,  outlines  very  distinct;  the  roo&  of 
houses  and  church  steeples  were  plainly  discernible;  plieuonieuon  lasted  about  fifteen 
minutes.  New  Haven,  8th,  16th,  17th,  on  Faulkner's  Island;  spars  and  rigging  of  pass- 
ing vessels  towered  to  an  unusual  height. 

MI8CELLANB0U8  PHENOMENA. 

PoiUtr  5afufo.— Portland,  Greg.,  5th,  6th,  8th;  New  Corydon,  Ind.,  1st,  4th,  10th,  15th, 
16th,  23d,  24th;  Clinton,  Iowa,  17th;  Fayette,  Miss.,  12th,  17th,  24th;  aear  Creek, 
Nebr.,  3d,  23d;  Freehold,  N.  J.,  14th,  25th;  Albany,  N.  H.,  41h. 

Meteors, — Campo,  Cal.,  1st,  11th;  Los  Angeles,  23d,  8  p.  m.,  seemingly  about  half  the 
size  of  the  full  moon;  passed  slowly  across  the  sky  ftt)m  S£.  to  SW.,  and  bursted  into  a 
thousand  brilliant  particles  resembling  the  explosion  of  a  huge  rocket.  The  sky  was 
brightly  illuminated  during  its  passage.    Boise  City,  10th,  15th,  26th.    Yuma,  24th, 
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UfiOk.  Port  Camming,  22d.  Deadwood,  13th,  veiy  brilliant.  Fort  Shaw,  5th.  Fort 
Keogih.  6tli.  Fort  Assinniboine,  11th.  Uvalde,  28th.  Huron,  Dak. ,  16th.  Davenport, 
lath,  14th,  21st,  22d,  23d.  Buffalo,  9th.  Columbus,  11th,  14th.  Life-Saving  StoUon, 
No.  6,  N.  C,  2d,  8th,  11th.  New  London,  lOth^  11th.  Fort  Union,  N.  Mex.,  26th. 
Princeton,  CeJ.,  6th,  very  large  and  brilliant.  Rio  Vista,  Cal.,  9th,  19th,  illuminating 
the  heavens  like  a  flash  of  lightning.  Anna,  111.,  2l8t.  Charleston,  111.,  12th,  15th, 
17th,  18th,  25th,  28th.  Swanwick,  111.,  4th,  6th,  6th,  ICth,  28th.  New  Corydon,  Ind., 
5th.  Vevaj,  Ind.,  l8t,'3d,  10th.  MonticcUo,  Iowa,  Ist,  20th.  Muscatine,  Iowa,  24th. 
Topeka,  Kans.,  6th,  7th,  14th,  20th.  Point  Pleasant,  La.,  12th,  14th,  16th,  24th. 
Woodstock,  Md.,  8th,  24th,  25th,  26th.  Kowe,  Mass.,  16th,  22d.  Fall  Hiver,  Mass., 
lltii,  22d.  Fayette,  Miss.,  2d,  3d,  10th.  Clear  Creek,  Nebr.,  Ist.  Genoa,  Nebr.,  16th, 
17th.  Freehold,  N.  J.,  11th,  14th.  Vineland,  N.  J.,  9th.  Waterburgh,  N.  Y.,  22d. 
Ellsworth,  N.  C,  13th.  Jacksonburg,  Ohio,  9th  to  15th,  30th.  Wooster,  Ohio,  9th. 
Fkllsington,  Pa.,  6th.  Statesburgh,  8.  C,  2d,  3d,  6th,  8th,  10th,  11th,  12th,  15th,  17th, 
20th,  22d,  23d,  24th,  29th,  30th,  31st.  Austin,  Tenn.,  14th,  16th,  28th.  Beloit,  Wis., 
4th,  11th,  21st,  28th. 

Prairie  and  forest  fires, — From  Flint  to  Port  Huron,  Mich.,  31st,  fires  raging  in  fields, 
forests,  and  swamps;  in  nearly  every  section  of  the  State  more  or  less  damage  has  been 
done;  along  the  lake  shore  north  of  Fort  Gratiot  the  smoke  was  almost  stifling,  and  in 
Port  Huron  for  the  past  three  days  it  has  been  so  thick  as  to  seriously  interfere  with 
business.  Independence,  Kans.,  13th  to  3l8t,  raged  with  great  fierceness.  Fayette, 
ICiss.,  29th.  Freehold,  N.  J. ,  21st  to  31st;  air  filled  with  smoke  for  many  miles.  Atco, 
N.  J.,  26th,  very  extensive.  Carson  Citv,  Nov.,  13th  to  16th.  New  Corydon,  Ind.,  22d, 
23d.  Fort  Missoula,  Mont.,  21st  to  24th.  Dayton,  Wash.,  19th,  25th.  Salt  LakeCity, 
3d,  in  mountains  southeast  of  city.  Fort  Custer,  18th  to  28th.  Fort  Keogh,  10th  to 
24th.  Fort  Assinniboine,  22d  to  28th.  Superior  City,  Mont.,  19th  to  22d.  Fort  Gib- 
Bon,  13th  to  29th.  Fort  GrifBn,  20th.  Stockton,  25th,  26th,  27th.  Fort  Sill,  27th. 
Jacksborough,  22d  to  28th.  Clarksville,  Tenn..  12th,  heavy  fiires  along  the  south  side 
of  the  Cumberland  River;  large  loss  to  fences,  timber,  and  crops.  Petoskey,  Mich.,  4th, 
woods  along  the  C.  and  G.  T.  Railroad  burning  fearfully;  city  filled  with  offensive 
smoke.  West  Branch,  Mich.,  5th,  forests  on  fiire  along  the  line  of  the  Mackinaw  divis- 
ion of  the  Michigan  Central  Railroad;  3,000  telegraph  poles  and  8,000  fence  posts 
homed;  all  railroad  communication  cut  ofl'and  thousands  of  dollars*  worth  of  standing 
timber  destroyed.  Tuscola  County,  Mich.,  11th,  the  damage  by  fires  will  reach  many 
tiiousands  of  dollars;  timber  and  fences  met  with  wholesale  destruction;  in  several  in- 
stuioes  fimn  buildings  were  destroyed,  entailing  heavy  loss;  in  the  northern  townships 
aevenil  lives  were  lost.  Emmet,  Mich.,  31st,  heavy  fires  raging  without  abatement; 
fitfmeis  obliged  to  leave  work  and  fight  for  the  preservation  of  their  homes.  Pana,  111., 
Slsty  graes  and  fencing  destroyed,  incurring  a  large  loss.  Tuscola,  111.,  31st,  extensive, 
loss  to  grain  stacks  and  fencing,  $3,000.  Province  of  Ontario,  Can.,  31st,  bush  fires 
widely  prevalent  and  causing  great  damage.  Bay  City,  Mich.,  5th,  raging  about  the 
foty  in  every  direction;  for  a  hundred  miles  to  the  north,  fences,  buildings,  and  timber 
destzoyed  in  vast  quantities;  railroad  travel  stopped;  city  enveloped  in  dense  smoke  and 
the  air  filled  with  burned  leaves  and  ashes.  Clmton  County,  Ohio,  31st,  much  fencing 
and  many  hay  and  grain  stacks  destroyed.  Eagle  Pass,  19th;  Brackettville,  26th;  Litr 
tie  Bode,  17th;  Escanaba,  1st;  Oswego,  31st,  very  numerous;  Morgantown,  28th,  dense 
smoke  fit>m  forest  fiires. 

Earthquakes. — Santa  Barbara,  Cal.,  30th,  7  p.  m.,  two  slight  shocks;  course  of  movo- 
ment  north  to  south;  no  destruction.  Umatilla,  Oreg.,  9th,  a  volcanic  eruption  took 
^uob  fh>m  the  side  of  a  mountain  situated  south  of  the  South  Fork  of  Clearwater  River, 
about  twenty  miles  east  of  Mount  Idaho,  and  a  column  of  fire  and  smoke  was  thrown 
upwards  to  a  height  of  several  hundred  feet. 

Sunsets, — ^The  characteristics  of  the  sky  at  sunset  as  indicative  of  fair  or  foul  weather 
for  the  succeeding  twenty-four  hours  have  be^n  observed  at  all  Signal  Service  stations. 
Reports  firom  181  stations  show  5,585  observations  to  have  been  m^^c,  of  which  29  were 
reported  doubtful;  of  the  remainder,  5,556,  or  85.0  per  cent.,  were  followed  by  the  ex- 
pected weather. 
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SungpaU. — ^The  following  record  of  observations,  made  by  Mr.  D.  P.  Todd,  Assistant, 
has  been  forwarded  by  Prof.  S.  Newcouib,  United  States  Navy,  Superiutcudent,  Naoti- 
cal  Almanac  Office,  Washington,  D  C. : 


No  of  new—  I>«8ftPI»e«red  by' Reappeared  by 
no.  oi  new      ,  ^^^^  rotation,  j  Holar  roUtion. 


Datk—      I 
Aucrusi,  1881. 


2,  7  a.  in 

3,  8  a.  ni 

4,  8  a.  m 

5,  5  p.  m 

6,  8  a.  m 
8,7a.  m 
9,7a.m 

10,8  a.  m 
11,  8  a.  m 
13,8a.m 
14,  y  a.  m 
15,9a.  m 
1ft,  7  a.  m 
17, 8  a.  in 
21,10a.iu 

22. 7  a.  m 
23,9a.  m 
34,  3  p.  m 
2ft,  7  a.  m 

37. 8  a.  ni 

28,8a.  m 
29,  8  a.  m 


Total  number 
visible. 


to 


85 
25 
19 
25 
26 
20 
20 
15 

8 

8 

0 

0 

8 

G 
10 
35t 
5<r 
CO- 
HO- 


Remarks. 


I 


not 

120t 


Many  of   the   9pots 

small. 
Many    of   tho  Hpots 

Biuall. 


tApproximated. 


Fucula.'  were  seen  at  the  time  of  every  observation. 


Mr.  D.  Trowbridge,  at  Waterburgh,  N.  Y.,  reports  as  follows;  2d,  2  groups,  5  f^pots,  1 
l^ronp  near  eaKt  margin  appeared  by  rutatioii,  iuculaci  in  west;  'Sd,  2  gronps  (.«i:inie  a.s  oh- 
served  on  2d),  3  8i>ot8;    4th,  3  groups,  H  Kpots,  one  new  taint  group,  4  spots  ne:ir  cost 
margin;  Hth,  2  groups,  3  spots,  1  group  disappeared  l)y  rotation;  (>th,  2  gn>ups  (same  08 
observed  on  5th),  6  spots:  8th,  2  groujjs  (same  asol)8erved  on  (Jth),  5  siwts;  lOth,  2grt>iii» 
(fiamo  as  obser\'ed  on  8th),  4  spots;  11  th,  3  groups,  5  spots,  2  faint  groups,  new  one  gone 
out;  l^b,  2  groups,  2  spots;    13th  to  16th,  none  visible;  17th,  1  group,  2  spots  north  of 
middle  of  disk  appeared  since  morning  of  Kith;  18th,  1  group  (same  as  ohscr\*ed  on 
17th),  2  spots,  somewhat  brighter;  19th,  1  group  (same  as  observed  on  l^^tll),  1  siwt; 
20th,  2  groups,  1  new,  appeared  by  rotation,  2  siwts;  23d,  2  groups,  7  spots,  one  iine  new 
group,  5  spots,  appeared  by  rotation;  24th,  2  groups  (same  as  oliservecl  on  23cl),  9  spots; 
28th,  6  groups,  16  spots,  one  of  the  groups  ob8erve<l  ou  tlie  24th  has  divided  into  3,  or 
2  new  g^ups  have  appdured;  1  faint  spot  near  middle  of  disk  has  appeared  since  24th: 
27tb,  6  groups,  17  spots,  1  group  appeared  by  rotation;  28th,  4  groups,  16  spots,  some 
changes  since  24th;  29th,  4  groups,  15  spots,  1  new  group,  api)eanHl  by  rotation;  30th, 
7  gronps,  2  of  them  new,  25  spots,  1  has  appeared  and  1  disappeared  by  rotation;  31  st^  7 
groups,  20  spots.     Mr.  H.  D.  Gowey,  at  North  I^wisburgh,  Ohio,  reports;   sun  .vpots 
were  observed  every  day  during  the  month,  except  on  the  14th  and  15th.     The  largest 
were  seen  on  the  1st  and  'id;  they  were  most  numerous  from  25th  to  31st. 

Published  by  order  of  the  Secretary  of  War. 

W.  B.  HAZEN, 
Brig,  dt  Bd.  Mnj.  Gen' I.,  Chief  Signal  Officer,  U.  8.  A. 
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APPENDIX    No.    78. 

MONTHLY  WEATHER  REVIEW,  SEPTEMBER,  1881. 

INTEODUCTION. 

In  preparing  this  Review  the  following  data,  received  up  to  October  20,  have  been  used, 
viz,  the  regular  tri-daily  weather  charts,  containing  the  data  of  simultaueous  observations 
taken  at  131  Signal  Service  stations  and  15  Canadian  stations,  as  telegraphed  to  this  office; 
195  monthly  journals  and  lOO  monthly  means  from  the  former,  and  15  monthly  means 
from  the  latter;  21 G  monthly  registers  from  voluntary  observers;  5G  monthly  registers 
from  United  States  Army  x>06t  surgeons;  marine  recordis;  international  simultaneous  ob- 
servations; montlily  reports  from  the  local  weather  services  of  Iowa,  Nebraska,  and  Mis- 
souri, and  of  the  Central  Pacific  Railway  Company;  reliable  newsi>aper  extracts;  special 
reports. 

BABOMETEIC  PBESSUEE. 

The  distribution  of  mean  atmospheric  pressure  over  the  United  States  and  Canada  for 
the  mouth  of  September,  1881,  is  shown  by  isobaric  lines  (in  black)  upon  Chart  No.  II. 
The  area  of  lowest  pressure  cx)vers  the  nothem  portions  of  the  Upper  Mississippi  and  Mis- 
souri Valleys,  in  which  regions  the  greatest  departures  trom  the  normal  ibr  the  month 
occur;  within  this  territory  the  pressure  ranges  from  29.87  to  29.93.  An  area  of  29.00 
prevails  over  California,  mean  pressure  ranging  from  29.84  to  29.92.  The  area  of  highest 
mean  pressure  embraces  the  central  and  western  portions  of  the  South  Atlantic  States, 
extending  thence  northeastward  along  the  Middle  Atlantic,  New  England,  and  Nova 
Scotia  coasts;  barometer  ranging  from  30.08  to  30.16.  Compared  with  the  preceding 
month  the  pressure  is  everywhere  higher,  by  from  0.02  to  0.15  inch,  except  in  the  Upper 
Mississippi  and  Missouri  Valleys,  and  in  California,  where  the  f^^ll  is  from  0.01  to  0.10 
inch. 

Departures  from  the  normal  values  far  tJie  month. — Compared  with  the  means  for  previous 
years  the  mean  pressure  of  the  present  month  is  everywhere  below  the  normal,  from  0.01 
to  0.18  inch,  except  at  scattering  stations  along  the  Atlantic  coast  where  the  excess  ranges 
from  0.01  to  0.09  inch.  The  regions  of  greatest  deficiency  are  found  in  the  Upper  Mis- 
sissippi and  Missouri  Valleys  and  in  the  Southern  Pacific  Coast  region.  Stations  report- 
ing a  normal  condition  are  as  follows:  Key  West,  Baltimore,  Philadelphia,  Washington, 
and  Knoxville;  those  reporting  a  departure  of  but  0.01  inch:  Charleston,  Norfolk,  Mont- 
gomery, Wilmington,  Savannah,  Augusta,  Atlanta,  Cincinnati,  Bufialo,  Detroit,  Galves- 
ton, Shreveport,  Red  Blufi',  and  Pioche. 

Barometric  ranges. — The  range  of  pressure  for  the  month  has  generally  varied  from  0.5 
to  0.7  inch,  and  in  the  extremes  from  0.23  inch  at  Key  West  to  1.03  and  1.09  inches  at 
Wilmington  and  Smithville,  respectively.  Throughout  the  several  districts  the  monthly 
barometric  range  varied  as  follows:  New  England,  0.52  inch  on  summit  of  Mount  Wash- 
ington to  0.84  inch  at  Eastport;  Middle  Atlantic  States,  0.39  at  Cape  May  to  0.6  at 
Albany;  South  Atlantic  States,  0.34  at  Cedar  Keys  to  1.03  at  Wilmington  and  1.09  at 
Smithville;  Eastern  Gulf  States,  0.23  at  Key  West  to  0.50  at  Montgomery;  Western  Gulf 
States,  0.39  at  Indianola  to  0.55  at  Mason;  Rio  Grande  Valley,  0.3G  at  Brownsville  to 
0.45  at  Brackettville;  Ohio  Valley  and  Tennessee,  0.37  at  Pittsburgh  to  0.84  at  Indian- 
apolis; Lower  Lake  region,  0.44  at  Oswego  to  0.G3  at  Toledo;  Upper  Lake  region,  0.55 
at  Port  Huron  to  0.9  at  Marquette  and  1.05  at  Duluth;  extreme  Northwest,  0.85  at  Bis- 
marck to  1.00  at  Saint  Vincent;  Upper  Mississippi  Valley,  0.57  at  Keokuk  to  0.95  at 
Saint  Paul;  Missouri  Valley,  0.G3  at  Leavenworth  to  0. 91  at  Yankton  and  0.92  at  Huron, 
Dak.;  Northern  Slope,  0.66  at  Cheyemie  to  0.84  at  Fort  Keogh;  Middle  Slope,  0.52  at 
Fort  Elliott  to  0.75  at  Dodge  City;  Southern  Slope,  0.48  at  Jack.sborough  to  0.6G  at  Fort 
Griffin;  Northern  Plateau,  0.56  at  Dayton  to  0.74  at  Missoula;  Middle  Plateau,  0.51  at 
Winnemuoca  to  0.58  at  Salt  Lake  City;  Southern  Plateau,  0.4  at  Silver  City  to  0.63  at 
Phoenix;  North  Pacific  coast,  0.47  at  Roseburg  to  0.64  at  Olympia;  Middle  Pacific  coast, 
0.47  at  Red  Bluff  to  0.55  at  Sacramento;  Southern  Pacific  coast,  0.26  at  Campo  to  0.51 
at  Yuma. 

Areas  of  high  barometer. — There  was  a  general  deficiency  in  pressure  for  the  month,  the 
most  marked  being  in  the  Northwest.  This  distribution  of  pressure  was  associated  with 
the  southerly  winds  which  prevailed  for  the  month  and  with  the  unusually  high  temper- 
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atore,  which  will  hereafter  be  more  fiilly  described.  Only  four  areas  of  high  barometer 
were  sofHcieiitly  marked  to  merit  description. 

No.  I. — On  the  4th,  although  the  pressure  continued  below  the  mean  there  was  a  gen- 
eral rise  of  barometer  in  the  Atlantic  and  Gulf  States.  The  rise  on  the  5th  was  confined 
to  the  South  Atlantic  and  Gulf  coast.  On  Ihe  6th  and  7th  the  pressure  was,  in  general, 
above  the  mean  east  of  the  Kocky  Mountains.  On  the  8th  the  region  of  high  barometer 
was  transferred  to  northwestern  Texas  and  New  Mexico.  Duiing  the  r^me  of  this  high 
pressure  fair  weather  prevailed  in  the  Middle^  South  Atlantic,  and  East  Gulf  States,  and 
in  Tennessee  and  the  Ohio  Valley. 

No.  II. — On  the  13th  there  was  a  marked  rise  in  pressure  on  the  Pacific  Slope  which, 
on  the  14th,  extended  over  Idaho,  Montana,  and  Dakota,  the  barometer  in  Montana 
averaging  0.3  inches  above  the  mean  for  the  month.  On  the  15th  this  area  remained 
nearly  stationary  in  position  while  low  area  No.  lY  was  moving  up  the  Mississippi  Valley. 
On  the  16th  it  disappeared  before  the  advance  of  this  storm  into  Minnesota. 

No.  III. — ^During  the  progress  of  low  area  No.  IV  there  was,  on  the  14th  and  15th,  a 
marked  barometric  rise  in  the  maritime  provinces  of  Canada  and  in  New  England.  Tlie 
pressure  remained  high  until  the  18th,  and  with  slight  change  of  location.  The  higb^st 
barometers  reported  were  at  the  morning  report  of  the  16th:  Chatham,  30.60.  or  one-half 
inch  above  the  normal;  Sydney,  30.57;  Halifitx,  30.56;  Eastport,  30.54.  On  the  15th 
and  16th  the  pressure  in  this  region  averaged  more  than  0.4  inch  above  the  mean  for 
the  month. 

No.  rV. — On  the  27th  the  barometer  rose  above  the  mean  in  the  Missouri  Valley.  On 
the  28th  the  rise  extended  eastward  to  the  Saint  Lawrence  Valley.  On  the  29th,  during 
the  passage  of  low  area  No.  VII  over  the  Northwest,  the  pressure  rose  in  New  England 
and^  Nova  Scotia,  the  highest  barometers  being:  Eastport,  30.40;  Halifax,  30.47,  and 
Sydney,  30.46.  On  the  30th,  with  diminishing  pressure,  the  center  of  the  high  area  was 
transferred  to  Virginia  and  North  Carolina,  while  low  area  No.  VII  moved  towards  Hud- 
son's Bay. 

Areas  of  low  barometer. — Seven  such  areas  have  been  chartered.  The  month  is  remark- 
able for  the  few  storms  of  any  energy  which  have  afiected  the  Atlantic  coast  of  the  United 
States.  In  the  Lake  region  two  stonns  (low  areas  Nos.  II  and  VII)  exhibited  great  energy. 
Low  area  No.  VI  is  remarkable  for  the  anomalous  track  pursued  at  different  parts  of  its 
course. 

No.  I. — On  the  4th  a  great  depression  which  had  developed  east  of  the  Rocky  Mount- 
ains moved  over  the  Northwest.  The  lowest  barometers  reported  were  Yankton  and 
Fort  Bennett,  29.43  or  0.6  inch  below  the  mean,  Duluth,  29.28  or  0.71  inch  below  the 
mean.  On  the  5th  the  storm  center  pursued  an  easterly  track  north  oi  the  Lake  region, 
and  on  the  6th  disappeared  beyond  the  Gulf  of  Saint  Lawrence.  During  the  passage  of 
the  depression  no  rain  fell  in  Iront  or  south  of  the  storm  center,  but  general  precipitation 
was  reported  in  the  Northwest  and  Upper  Lakes,  ailer  which  the  warm  southerly  winds 
veered  to  colder  northwesterly*.  The  maximum  temperatures  of  the  month,  east  of  the 
Rocky  Mountains,  are  associated  with  the  march  of  this  low  area.  The  highest  reported 
temperature  was  in  Washington  City,  104.°  Cautionary  signals  were  displayed  in  ad- 
vance of  this  storm  on  the  4th  on  Lakes  Superior,  Michigan,  and  Huron.  The  following 
maximum  velocities  were  reported:  Milwaukee,  30  S. ;  Grand  Haven,  54  SW.;  Port 
Huron,  25  W. 

No.  II. — On  the  8th  a  depression  moved  to  the  eastward  over  Idaho  and  Montana,  and 
on  the  9th  advanced  beyond  Dakota  into  Minnesota.  On  the  10th  the  storm  center  passed 
over  Lake  Superior  and  into  the  Province  of  Ontario.  On  the  11th  the  low  area  moved 
beyond  the  Gulf  of  Saint  Ltfiwrence.  During  the  march  of  the  storm  center  there  wero 
no  specially  low  barometric  readings,  nor  was  the  barometric  gradient  at  any  time  espe- 
cially noteworthy,  but  the  passage  of  the  center  of  low  area  was  marked  by  very  sharp 
falls  of  pressure  followed  at  the  subsequent  observation  by  sharp  rises.  These  sudden 
changes  were  accompanied  by  remarkably  high  winds  lor  the  Lake  region.  Cautionary 
signals  were  ordered  to  be  displayed  on  the  10th  for  all  the  Lake<i.  They  were  generally 
justified  by  the  following  maximum  velocities:  Marquette,  35  W.;  Es(^maba,  25  SW. ; 
Milwaukee,  38  S W. ;  Chicago,  25  W. ;  Grand  Haven,  44  W. ;  Alpena,  26  W. ;  Port  Huron, 
27  W. ;  Toledo,  30  SW. ;  Sandusky,  44  W. ;  Erie,  27  W. ;  Buffalo,  28  SW.  The  precipita- 
tion of  this  storm  was  confined  to  the  Northwest,  Lake  region,  and  New  England. 

No.  III. — At  the  morning  report  of  the  9th  a  sharp  fall  in  pressure  and  the  ciroulation 
of  the  winds  showed  the  existence  of  a  storm  center  menacing  the  North  Carolina  coast; 
during  the  day  a  depression  of  great  energy  but  of  very  slight  diameter  moved  in  a  north- 
erly track  toward  Norfolk.  On  the  10th,  curving  slightly  to  the  northeast  the  storm  passed 
beyond  the  coast.  Cautionary  signals  were  ordered  in  advance  of  this  storm  on  the  9th 
from  Smithville  to  Sandy  Hook,  and  were  justified  by  the  following  maximum  veloci- 
ties: Smithville,  60  NE. ;  Wilmington,  64  W. ;  Macon,  60  SW. ;  Hatteras,  42  SW. ;  Kitty 
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Hawk,  40  S. ;  Cape  Henry,  36  SE. ;  Norfolk,  25  SE. ;  Chincoteague,  32  SE. ;  Bamegat,  28 
N. ;  Sandy  Hook,  30  NE. 

No.  IV. — ^Thia  storm,  which  pursued  a  very  anomalous  track,  was  first  evident  in 
Texas,  where  on  the  14th  it  moved  in  a  track  nearly  due  east.  At  the  midnight  obser- 
vation, while  the  storm  center  was  near  New  Orleans,  a  barometric  depression  extended 
from  the  Gulf  of  Mexico  to  the  Lake  Superior  region.  At  the  same  time  the  high  press- 
ure No.  Ill,  before  described,  prevailed  with  lair  weather  in  New  England.  These  wm- 
ditions  were  unfavorable  to  an  eastern  progress  of  the  storm,  and  on  the  15th  the  de- 
pression moved  in  a  northerly  course  to  Lake  Michigan.  At  the  end  of  this  day  the 
pressure  had  not  yielded  in  New  Engkind,  and  had  begun  to  foil  in  the  Northwest,  the 
lowest  barometers  reported  were,  Chicago,  29.42;  Grand  Haven,  29.44;  Milwaukee,  29.36, 
all  more  than  0.6  inch  below  the  normal.  On  the  16th,  with  diminishing  energy,  the 
storm  center  moved  into  Iowa  and  Minnesota,  and  on  the  17th  into  Manitoba.  The 
track  on  the  16th  and  17th  is  very  remarkable,  and  probably  for  a  storm  of  such  energy 
has  no  parallel  in  the  history  of  the  Signal  Service.  Cautionary  signals  were  displaye<l 
on  the  14th  from  Indianola  to  Pensacola,  and  on  Lakes  Michigan,  Superior,  and  Huron, 
and  on  the  15th  on  Lakes  Erie  and  Ontario.  The  following  maximum  velocities  were 
reported:  Indianola,  40  N. ;  Galveston,  28  N. ;  Port  Eads,  28  S. :  Pensacola,  38  S. ;  Mo- 
bile, 28  SE. ;  Duluth,  78  NE. ;  Marquette,  30  S. ;  Milwaukee,  38  SW. ;  Grand  Haven, 
30  SE. ;  Alpena,  26  W. ;  Port  Huron,  27  W. ;  Detroit,  39  SE. ;  Sandusky,  30  SW. ;  Cleve- 
land, 26  SE. ;  Erie,  37  SE. ;  Rochester,  35  E. 

No.  V. — On  the  23d,  a  depression  exhibiting  slight  energy  moved  across  Dakota  into 
Minnesota.  On  the  24th,  turning  more  to  the  north  of  east  it  moved  with  increased 
energy  beyond  the  Lake  Superior  region.  Nearly  all  the  rain  accompanying  this  storm 
was  confined  to  the  Northwest  and  the  Upper  Lake  region.  Cautionary  signals  were  in 
general  justified  by  the  following  maximum  velocities:  Duluth,  25  SW. ;  .Marquette,  26 
8.;  Milwaukee,  34  SW.;  Chicago,  27  SW.;  Grand  Haven,  33  SE.;  Alpena,  36  S.;  Port 
Huron,  27  S. ;  Detroit,  28  SW. ;  Toledo,  31  SE. ;  Sandusky,  32  SW. ;  Cleveland,  28  S. 

No.  Vl. — On  the  25th,  a  depression  developed  in  Wyoming  and  Nebraska.  On  the 
26th,  the  low  area,  showing  but  slight  energy,  moved  into  Wisconsin.  On  the  27th,  it 
advanced  to  the  eastward  beyond  the  lakes,  and  on  the  28th  it  disappeared  beyond  the 
Gulf  of  Saint  Lawrence.  At  no  portion  of  its  track  did  it  become  a  storm  of  any  vio- 
lence.    Its  passage  was  accompanied  by  light  rainfall,  which  extended  to  New  England. 

No.  Vn.-— On  the  28th,  a  low  area  developed  in  Dakota,  which,  on  the  29th,  moved 
in  a  northeasterly  track  across  Minnesota.  South  of.  the  track  of  the  center  of  depres- 
sion there  were  sharp  barometric  gradients  and  considerable  storm  energy.  The  lowest 
pressures  reported  were:  Omaha,  29.42;  Fort  Bennett,  29.38;  Moorhead,  29.4;  Saint 
Paul,  29.46;  Duluth,  29.3 — ^aJl  more  than  0.6  inch  below  the  mean.  Cautionary  sig- 
nals, which  had  been  ordered  for  the  previous  storm  (No.  VI),  were  kept  <lisplayed  in 
consequence  of  danger  menaced  by  the  appearance  of  the  new  storm  center. 

INTEENATIONAL  METEOROLOGY. 

International  Charts  Nos.  V  and  VI  accompany  the  present  Review.  The  former  is 
published  for  July,  1879,  and  continues  the  series  of  this  chart  commenced  in  January, 
1877.  Chart  No.  VI  is  prepared  for  the  month  of  October,  1879,  and  continues  the  series 
of  this  chart  commenced  in  November,  1877. 

chart  No.  V  shows  the  mean  pressure,  temperature,  and  the  prevailing  direction  of  the 
"wind  at  7.35  a.  m.,  Washington,  or  0.43  p.  m.,  Greenwich  mean  time,  lor  the  month  of 
July,  1879,  over  the  Northern  and  at  certain  isolated  stations  in  the  Southern  Hemis- 
phere. To  the  areas  of  low  pressure  for  the  present  month  there  attaches  considerable 
interest,  owing  to  their  strikingly  irregular  boundaries  over  northern  Europe.  It  will 
be  observed,  upon  examination  of  the  chart,  that  the  lowest  mean  pressures  are  to  be 
found  over  northern  Hindostan,  as  indicated  by  the  isobar  of  29.50.  Thence  northward 
over  the  Himalayas  and  the  western  jwrtion  of  the  Chinese  Empire  the  barometer  rises 
to  29.60,  and  north  of  Toorkistan  and  the  Province  of  Tomsk,  comprising  the  valley  of 
the  Obi  and  its  tributaries,  the  pressure  again  rises  to  29.70.  Northwest  of  this  locality, 
and  within  very  narrow  and  irregular  limits,  the  area  of  29.70  i)asses  over  central  Russia, 
southern  Scandinavia,  and  the  northern  portion  of  the  British  Isles.  Between  the  merid- 
ians of  10°  E.  and  10°  W.,  two  small  areas  of  29.60  appear,  one  over  the  Shetland 
Islands  and  the  other  over  the  Hebrides.  The  area  of  29.70  probably  reaches  the  Asiatic 
Coast  in  the  vicinity  of  Pekin,  but  from  lack  of  reports  from  central  and  eastern  Siberia 
the  lines  on  the  coast  cannot  be  connected  with  those  of  the  interior.  In  Mmiitoba  and 
along  the  southern  shores  of  Hudson's  Bay  the  barometer  falls  to  near  29.80,  and  in  one 
instance  to  29.78  at  Pembina,  Dak.  Over  the  United  States,  west  of  the  100th  merid- 
ian, the  pressure  is  generally  above  30.00;  to  the  eastward  and  north  of  the  40th  par- 
allel, including  Texas  and  Indian  Territory,  the  barometer  averages  about  29.95.     Be- 
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twcen  the  paratlclE  ol'  50°  anii  60°  N.,  the  presaure  TSJigee  trom  '£1.55  to  29.05,  and  ftom 
80°  to  70°  N,,  (roiii  29.55  to  29.01.  Over  Asiatic  Turkey  and  I'erHia,it  lyia  below  29.80, 
witli  prolKibly  an  area  of  29.70  over  Arabiu.  Over  HiD(ta«tan  »he  prcssuro  ranges  from 
20.41  at  Lahore  to  20.71  at  Poonah.  The  area  of  bigheat  pressure,  30.30,  coveis  the 
ocean  lietwecn  30°  and  40°  N.,  and  20°  and  50°  W.  The  area  of  30.10  occupies  about 
three-fuurthaofthe  oceait  between  the  parallels  of  20°  and  SjO"  N.,  and  the  nicridianBof 
10°  and  70°  W.  The  area  of  30.00  occupies  the  sontheastem  portion  of  the  United  Hlatea 
and  tba  extreme  )«nUiwc8t«rn  portioD  of  I^urope;  Uie  bamineter  OTer  the  latter  being 
genemlly  l>clow  29.00.  Tbo  following  arc  the  highest  reading  from  isolated  sbitions: 
Angia,  ;«).33  (770.3);  Pontu,Delendo,:i0.31  (769.8);  Capetown,  30.16  (766.0);  Funchal, 
30,14  (765.5);  Manritiusand  Melbourne,  30.13  (765.2);  Mexico,  30.10  (7(i4.4).  The  ex- 
treme monthly  range  of  mean  pressure  is  0.!M  inch,  which  is  0.03  inch  smaller  than 
Jnly,  1870,  and  0.<)2  ineh  larger  than  July,  1877.  The  following  monthly  mean  tem- 
peiaturee  are  given  in  I'^abcouheit'a  Kcale:  Lowest  Godthaab,  44°;  Fort  St.  Miehoels, 
47°;  Stykkishulm,  61°;  York  Factory,  55°;  Nikotaiovsk  on  the  Amoor  and  Moose  Fac- 
tory, 60°;  highest,  l^ihore,  !J9°;_  Laghouat,  08°.l;  Nnkuss,  [)0°.7;  Tiflis and  Tashkend, 
lHr.5;  Beirnt,  90°.  Tlie  previuling  direction  of  the  winds  over  the  United  States  was 
HOothweatcrly  in  the  Atlantic  Coast  States,  southerly  over  the  interior  and  in  the 
PIat«au  regions,  westerly  In  the  Northwt«t  and  Lake  region,  and  variable  on  the  Pacific 
Coast.  Over  the  Atlantic  Oeean,  northeast  to  sotithcost  and  southwest  south  of  parallel 
40°  N.,  and  to  the  northwant  from  pouthwest  to  northwest.  Over  Europe,  northerly  in 
Scandinavia,  northwest  to  Houthw(«t  over  the  liritish  Isles,  westerly  in  the  interior,  and 
north  to  west  in  Italy.  In  Algeria,  variable,  lu  llindostan,  southwest  to  nortihwest. 
Along  the  Asiatic  inast,  hontlienst  to  southwest.  Compared  with  July,  1877  and  1878, 
the  temperature  over  the  United  States  agrees  very  elceeiy  in  the  interior,  bat  is  some- 
'  what  lower  along  the  northeru  boundary,  in  the  Southern  Plateau  wid  Southern  Pacific 
Coast  regions,  and  liighcr  along  the  Gulf  const.  The  pressure  is  slighljy  higher  to  the 
south  and  east  and  in  the  Jjike  region  and  Northwest,  elsewhere  abont  normal.  Over 
the  Atlantic  Ocean  where  compitrisan  qui  only  I>e  made  with  187H,  the  preaenro  at  tho 
central  area  of  high  (in  the  vicinity  of  the  Azures)  in  from  0.01  to  0.03  inch  hiKber. 
The  area  of  30.10  has  moved  considerably  to  the  southeast,  causing  a  marked  fiJl  along 
the  western  coastn  of  Franco  and  the  Britsli  Isles,  and  over  the  Itay  of  Biscay.  Off  the 
caotern  coast  of  tlie  United  States,  the  ebangt^  in  temperature  and  barometer  are  very 
slight.  North  of  parallel  50°  there  is  a  marked  rise  in  the  barometer  west  of  30°  W., 
bnt  a  decided  fall  to  the  oaNtward.  With  regard  to  temperatnie  the  changes  are  nnim- 
portoDt  except  in  the  last-named  liicaliiy,  wlicio  there  uccnrred  a  fall  ol'  from  3°  to  5°. 
In  Knn^;  the  greatest  (Jiaiiges  in  prewun;  oi^eur  in  the  central  and  southern  portions 
and  over  tho  liritisli  Isles,  where  in  the  latter  a  decided  fall  Li  reported  of  from  0.05  to 
0.30  inch.  This  delicicncy  extwids  southward  over  Algeria,  and  eastward  through  Ktis- 
sia  to  central  Siberia;  thence  to  the  Asiatic  coast,  there  was  first  a  rise  and  then  a  iidl, 
tho  latt«r  occurring  along  tho  China  coast.  Accompitnying  tliis  general  diminution  of 
pressure  there  is  a  cr)n8ideral)le  rise  in  temperature,  except  over  the  Itriti»li  Isles,  wbero 
a  fall  of  IVom  2°  to  4°occnrs.  In  Hindustan  there  is  a  general  bnt  slight  (all  in  pressure, 
occorapanicd  by  a  corrMpnnding  rise  in  temperature.  The  accompanying  table  shows 
tho  deviations  in  temperature  and  liorometcr  at  isolated  stations  for  the  month  of  Jnly, 
1670,  OB  compared  with  the  means  of  the  past  two  years; 
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CJtari  No.  Kf.—This  chart  displuva  tfac.tracini^  of  the  probable  coarses  of  Iwentf- 
Uiree  ©I'  the  principal  storm  areas  of  the  Northern  Hemisphere  for  the  month  of  October, 
1678.  The  upproximato  paths  of  progtesaivc  nioTcmcnt  nre  bam.'il  upon  tiailj  aimnlta- 
DeouB  inteioational  observntiona  to  Ibu  number  of  oier  SfiO,  hesiclcs  a,  large  maaa  of  iireg- 
aiar  data  which  reaches  this  office  in  varions  wayH  from  loga  of  vessels  of  the  merchant 
marine  of  the  North  Atlantic  Oceaii.  Concerning  the  general  distribution  of  the  pathe 
of  the  areas  of  low  barometer  the  following  is  given:  Only  three  are.-M  were  conflned 
withiii  the  boundaries  of  North  America,  although  six  .Others  crossed  portions  of  that 
continent,  two  coming  from  iho  Pacific  two  from  the  Atlantic,  one  ftom  the  Rocky 
Mountain  region  between  the  parallels  of  40°  and  5(J°  N.,  and  one  from  llanitoba,  the 
latter  croesing  the  ocean  to  the  mainland  of  Europe.  Three  areas  were  conlincd  to  the 
Atlantic  between  the  30th  and  50th  imrallcls.  Seven  artos  reached  the  mainland  of 
northern  Enrope  from  the  Atlantic  betwucn  the  parallels  &f  and  70°  N.  Two  areas 
were  uonQned  to  Southern  Europe,  one  to  the  Bay  of  lSi»<cay  and  northern  Spain  and  one 
to  Mnthem  linseia.    Of  the  storms  of  North  America  the  fotlowing  descriptions  are 

No.  I  fbrmed  over  the  northern  Rocky  Mountain  region  on  the  Ist  and  moved  thcnoe 
northeastward  during  the  day  to  Lake  Superior,  accompanied  by  brisk  south  to  west 
winds  and  light  nuns.  During  that  portion  of  the  storm's  course  eastward  over  Canada 
and  the  maritime  provinces,  fresh  to  brisk  winds  were  experienced,  with  the  center  of 
depreteion  moving  very  rapidly  and  accompanied  by  slight  precipitation.  By  morning 
of  the  4th  the  depression,  with  considerably  diminished  euer)^,  liad  reached  the  Atlan- 
tic in  the  vicinity  of  50°  N.,  50°  W.,  followed  over  the  maritime  provinces  by  brisk  to 
high  westerly  winds  and  rapidly  rising  pressure.  On  this  and  the  preceding  day  theM 
began  the  formation  of  an  area  of  baromelrie  minima  over  the  ocean  between  tJie  paral- 
lels of  40°  and  60°  N.  and  the  meridians  of  '.W  and  60°  W.,  which  continued  about 
stationary  until  the  20th;  4th,  in  47°  30'  N.,  45°  W.,  29.73,  W.  foree  6,  on  the  Bonks  of 
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Newfoundlaud;  steamship  Alabama  took  heavy  northerly  gales  which  lasted  Until  the 
12th;  in  50°  46^  N.,  26^  08^  W.,  WSW.,  8.  and  NW.  fresh  to  strong  gales  and  high  sea; 
In  49°  05^  N. ,  27°  09^  W. ,  S.  and  NW. ,  strong  ^les.     6th,  in  50°  18'  N. ,  32°  13'  W. ,  NN  W. 
to  WSW.,  fresh  gales  to  moderate  breezes,  high  seas;  in  44°  50'  N.,  42°  50'  W.,  strong 
SW  gales;  in  45°  35'  N.,  50°  10'  W.,  29.83,  NNW.,  force 8,  rain.     6th,  in  46°  38'  N.,  39^ 
44'  W.,  SW.  to  NW.,  fresh  to  strong  gales,  clearing  away  at  8  p.  m. ;  in  61°  10'  N.,  31° 
36'  W.,  fresh  to  moderate  S.  to  SE.  gales,  with  rain.    7th,  in  48°  36'  N.,  33°  20'  W., 
strong  SE.  gales  with  hard  squalls,  torrents  of  rain  and  heavy  seas  sweeping  decks;  in 
51°  N.,  37°  W.,  29.80,  S.,  force  3,  rain.    Area  No.  V,  to  be  described  further  on,  is  in 
all  probability  a  continuation  of  this  storm.    No.  III. — ^After  the  passage  of  area  No.  I 
to  tiie  Lake  Superior  region  the  barometer  again  fell  over  Montana  and  Wyoming,  de- 
veloping on  the  3d  an  area  of  slight  energy  which  moved  rapidly  northeastward  to  Man- 
itoba, where  on  the  morning  of  the  4th  the  lowest  barometer,  29.64,  occurred  at  Fort 
Garry.    On  the  5th  this  area  gradually  filled  up  over  Hudson's  Bay.     No.  IV. — ^This 
area  first  appeared  over  the  Pacific  Ocean  on  the  3d  in  the  vicinity  of  44°  N.,  140°  W., 
and  moving  thence  slowly  eastward,  reaching  the  coast  of  Oregon  and  Washington  Ter- 
ritory on  Sie  morning  of  the  6th;  Olympia,  29.43,  S.,  rain;  Portland  and  Koseburg, 
29.45,  SSE.  and  SE.i,  cloudy.     During  the  day  the  depression  moved  southeastward  and 
on  the  following  morning  was  central  between  Virginia  City,  Montana,  and  Salt  Lake 
City;  barometer  at  former  29.33,  wind  NW.,  at  latter  29.55,  S.     Morning  of  the  8th, 
central  with  lower  pressure  in  the  Middle  Rocky  Mountain  slope;  North  Platte,  29.22, 
SE. ;  DodgeCity,  29.36,  S. ;  Cheyenne,  29.76,  NW. ;  Denver,  29.73,  NE.     With  increased 
eneigy  the  depression  moved  northward  to  Manitoba,  where  on  the  morning  of  the  9th 
the  lowest  barometer,  29.44,  was  reported  from  Fort  Garry;  rain,  with  fr^  to  brisk 
winds,  prevailed  along  the  northern  border  of  the  country  eastward  from  the  100th 
meridian  to  the  Pacific  coast.     On  this  morning  a  barometric  trough  extended  south- 
ward from  Manitoba  to  the  Rio  Grande  Valley,  with  the  lowest  reading  at  North  Platte, 
29.29,  wind  NNW.     High  winds  were  experienced  at  Rocky  Mountain  stations  as  fol- 
lows: Pike's  Peak,  SW.  78  miles;  Cheyenne,  W.  50  miles.     During  the  9th  the  pressure 
rapidly  recovered  to  the  south  and  west,  and  on  the  morning  of  the  10th  the  center  of 
depression  lay  to  the  north  of  Manitoba,  where  during  the  day  it  disappeared  over  Hud- 
son's Bay.    No.  IX. — ^With  a  very  sudden  and  rapid  fall  in  the  barometer,  this  digres- 
sion appeared  on  the  Oregon  coast  on  the  morning  of  the  11th.     During  the  two  follow- 
ing days  the  area  passed  southeastward  into  northern  New  Mexico,  followed  over  Nevada 
by  cold  northwesterly  winds  and  light  snow  at  places.     On  the  14th  the  depression 
curved  to  the  north-northeast,  being  central  in  Colorado  on  the  following  morning  with 
a  decided  fall  in  pressure.     By  morning  of  the  IGth,  was  central  in  the  Upper  Missouri 
Valley  from  whence  its  course  changed  to  the  east-southeast,  uniting  with  area  No.  VIII 
on  the  17th  in  central  Wisconsin.     Accompanying  this  com])i nation  there  was  in  conse- 
quence no  marked  change  in  the  barometer  or  coincident  increase  of  wind  velocity. 
The  central  area  still  remained  within  the  isobar  of  29.60,  and  light  rains,  with  fre^  to 
brisk  winds,  prevailed  over  Lakes  Michigan  and  Superior.    On  the  18th,  with  inci^'vsing 
pressure  the  area  was  central  over  the  Province  of  Ontario,  followe4  over  the  Upper 
Lakes  by  brisk  to  high  westerly  winds  and  accompanied  over  the  Lowei*  Lakes  and 
Province  of  Quebec  by  fresh  to  brisk  southeast  to  southwest  winds  and  light  rains. 
Morning  of  the  19th,  central  over  eastern  Maine  and  New  Bruns^vick,  lowest  barometer 
at  Chatham  and  Eastport,  29.68  and  29.69  respectively.     20th,  central  with  diminished 
pressure  over  the  ocean  south  of  Newfoundland  in  vicinity  of  43°  N.,  60°  W.  and  thence 
northeastward  over  Newfoundland  the  barometer  ranged  from  29.12  to  29.72,  lowest  at 
Saint  Pierre,  Newfoundland,  with  west  and  northwest  winds  varying  in  force  from  3  to 
9.     The  isobar  of  29.60  inclosing  the  central  depression  on  this  day  extended  northeast- 
ward to  Iceland,  thence  southeastward  over  Ireland  to  northern  Italy  and  again  north- 
eastward over  central  Russia  to  Northwestern  Siberia,  north  of  which  line  the  pressure 
rapidly  diminished  to  the  Arctic  Ocean.     On  Cariboo  Island.  Nova  Scotia,  violent  north- 
west storm  all  day,  several  vessels  wrecked;  in  46°,  36^  N.,  56°,  23^  W.,  steamship  Fara- 
day, 29.20,  violent  westerly  gale;  in  41°,  25^  N.,  56°,  30^^  W.,  steamship  Spartan,  heavy 
NW.  ^e  for  twenty-four  hours;  in  40°  N.,  57°  W.  violent  W.  and  NW.  gales.     21st, 
depression  central  east  of  Newfoundland;  at  Saint  John's,  29.30  W.  strong,  a  fall  of  0.15 
inch  in  past  twenty-four  hours;  Saint  Pierre,  Newfoundland,  29.56  NW. ;  in  43°,  50' 
N.,  55°  W.,  29.87  NW.,  force  6,  rain;  in  the  vicinity  of  40°  N..  69°  W.,  the  barometer 
rose  from  0.40  to  0.50  inch  in  twenty-four  hours,  wind  steady  northwest;  in  45°,  12'  N., 
62°,  20'  W.,  S.  to  NW.  fresh  gale,  heavy  sea;  in  48°,  56'  N.,  39°  W.,  SSW.  to  WSW. 
strong  gales,  high  seas;  in  45°,  43'  N.,  51°,  19'  W.,  SSW.  to  W.,  increasing  to  moderate 
gade;  22d,  central  in  about  65°  N.,  35°  W.,  barometer  generally  below  29.75.     On  the 
following  day  combined  with  area  No.  XV,  then  central  northwest  of  Iceland;  1)arometer 
at  Stykkisholm  29.25,  SE.,  force  6,  rain.     No.  VIII. — This  storm  of  cyclonic  origin  first 
appeared  over  the  Caribbean  Sea,  in  thevicinity  of  15°  N.,  65°  W.,  during  the  10th and  11th. 
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DnriDg  the  tweutj -four  hours  preceding  the  morning  of  the  121h,  the*  pressure  at  all 
West  India  stations  east  of  Havana  fell  from  0.02  to  0.05  inch,  winds  shil'tilig  from  east 
to  southeast;  up  to  the  13th,  laud  stations,  so  I'ar  as  shown  upon  our  charts,  gave  hut 
little  indication  of  the  development  of  the  storm,  the  narrow  diameter  of  the  central 
area  being  as  usual  well  marked.  lieports  from  Havana  on  the  12th  stated  that  there 
were  indications,  from  incoming  vessels,  of  a  severe  cyclone  to  the  southeast.  The  fol- 
lowing reports  on  the  12th  show  more  clearly  the  eflect  of  the  approaching  storm  Irom 
the  relative  disjwsition  of  wind  direct. ons  and  the  heavy  rainfalls  than  the  accomjiany- 
ing  distribution  of  pressure.  Steamshij)  Vandalia,  Chiriqui,  C.  A.,  29.65,  S\V. ;  Navassa, 
29.79,  SE.,  rain,  2.59  inches  rainfall  in  past  twenty-four  hours;  Santiago  de  Cuba,  29.S'9, 
SK,  cloudy;  Kingston,  Jamaica,  29.99,  SE.,  cloudy,  8.10  inches  rainiall  in  past  twenty- 
four  hours:  Nassau,  29.92,  NE.,  fair;  Havana,  29. HO,  NE.,  cloudy;  13th,  Kingston,  Ja- 
maica, 30.04,  SE.,  rain,  5.50  inches  rainfall  in  past  twenty-lour  hours;  Navassa,  29.76, 
£.,  threatening,  1.50  inches  rainfall  in  i»a.st  twenly-four  hours:  Santiugo  dc  Cuba,  29.83, 
SE.,  no  report  of  weather;  Havana,  29.75,  E.,  cloudy;  Key  West,  29.85,  E.,  heavy  rain: 
(Nassau,  29.01,  NE.,  cloudy.  Schooner  Olive  Branch  wrecked  at  lUirnett  Point," Great 
Bahamas.  Sandy  Cay,  Great  I»ahanias,  bark  Pahona  stranded  at  l.liOp.  m..  during  a 
heavy  easterly  gale,  Cienfuegos,  Cuba,  at  G  p.  ni.,  barometer  fell  to  29.05,  lo^Vest, 
then  rose  gradually  to  29.90  on  the  18th;  wind  NE.  from  the  10th  to  10  p.  m.  of  the 
13th,  when  it  changed  to  ESE.  and  SE. :  I'aracoa,  Cuba,  barometer  fell  from  29.84  at  9 
a.  m.  of  the  10th  to  29.07  by  4  p.  m.,  of  the  I2tli,  then  rose  to  29.84  by  9  a.  m.  of  the 
14th;  wind  ESE.  on  the  10th,  11th,  and  up  to  9  a.  m.  of  the  12th.  at  4  p.  m.  changed 
to  SSE. ;  13th  S.,  fresh  and  sijually.  Sagua  la  Grande,  Cuba,  barometer  fell  from  29.88 
at  8  a.  m.  of  the  12th  to  29.72  bv*4  p.  m.  of  the  14th,  and  then  ro«e  to  29.90  bv  8  a.  m. 
of  the  16th;  wind  E.,  force  5  to'^7  on  the  12th  and  13th;  ESK.  and  SE.,  force  5  and  6 
on  the  14th;  SSE.  to  S.  force  2  to  6  on  the  15th.  14th,  depression  appeared  to  be  cen- 
tral over  the  soutwestem  portion  of  Cuba,  Havana,  29.05.  E.,  light  rain:  in  24°  N..  84° 
W.,  29.64,  NE.,  force  8,  cloudy;  Key  West,  29.74,  E.,  light  rain,  3.29  inches  rainfall  in 
past  twenty-four  hours;  Ihinta  Kassit,  29.80,  a  fall  of  0.07  ineh  in  past  twenly-four  hours. 
NE.,  light  rain;  Kingston,  Jamaica,  30.11,  SE.,  cloudy,  4.80  inches  rainfall  in  piist 
twenty-four  hours.  15th,  central  over  the  eastern  portion  of  the  Gulf  of  Mexico,  in 
about  25°  N.,  85°  W.,  Havana,  29.73,  SE.,  cloudy;  Key  V/est,  29.75,  SE.,  cloudy; 
Ponta  Rassa,  29.76,  E.,  light  rain;  Kingston,  Jamaica,  30.17,  hazy,  3.40  inches  raiu- 
fidl  in  past  twenty-four  hours.  Along  the  northern  Gulf  coast  the  winds  were  noilh- 
easterly,  with  occasional  light  rains,  and  the  barometer  had  fallen  from  0.09  to  0.20 
inch  since  the  morning  of  the  14th.  16th,  depression  central  with  diniinished  energy, 
in  southern  Mississippi;  Mobile,  29.62,  W.,  cloudy;  New  Orleans,  29.73,  NW.  cloudy: 
Montgomery,  29.69,  SE.  light  rain,  2.19  inches  in  pa.st  twenty-four  hours;  Saint  Marks. 
29.83,  E.,  cloudy,  2.93  inches  in  p:tst  twenty-four  hours.  During  the  day  area  pas.sed 
northward  over  the  Mississippi  Valley,  combining  with  area  No.  IX,  then  central  in 
Wisconsin  on  the  morning  of  the  17th. 

No.  XVII. — Following  closely  uiK)n  an  area  of  high  pressure  (30.30)  which  succeeded 
the  passage  of  area  No.  IX,  the  winds  shifted  from  NW.  to  S.  with  a  decided  fall  in 
pressure  over  Manitoba  by  morning  of  the  19th.  l>y  morning  of  the  20th  the  barom- 
eter at  Fort  Garry  had  fallen  from  30.32  on  the  18th,'to  29.09,  and  the  isobar  of  29.80 
included  nearly  the  whole  of  the  extreme  Northwest.  21st,  central  in  the  northern 
portion  of  the  Upper  Mississippi  Valley,  but  accompanied  hy  no  i)recipitation.  22d, 
central  over  Lake  Superior;  Marquette,  29.69.  AV.,  fair;  Duluth,  29.80,  NW.,  light  rain; 
Moose  Factory,  29.67,  S.,  fair.  23d,  central  with  decreased  pressure  over  the  Province  of 
Quebec,  and  by  the  following  morning  reached  the  Gulf  of  Saint  Lawrence:  lowest  barom- 
eter at  Chariot t-etown,  Prince  Edward  Island,  29. 5();  light  to  heavy  rains  prevailed 
in  New  Bniuswick,  Nova  Scotia,  and  adjoining  islands.  On  this  day  accompanying  the 
rapid  rise  in  barometer  over  the  Province  of  Ontario,  light  to  heavy  snow  fell  at  several 
stations,  with  winds  shifting  to  northwest  and  the  thermometer  ranging  Jroni  25°  to 
31®.  During  the'24th  and  25th,  area  passed  northeastwaul  to  near  00°  N. ,  '40°  W.  The 
following  rejwrts  from  Godthaab  show  the  effect  of  the  northward  nio\  ement  of  the  stoi  m : 
24th,  29.45,  a  fall  of  0.42  inch  in  past  twenty-four  hours,  wind  S.,  cloudy:  25th,  29.14, 
NE.,  cloudy;  26th,  29.38,  SSE.,  cloudy:  27th,  29.42,  calm.  During  the  approach  and 
paasageof  the  depression  over  Iceland,  the  following  reports  from  Stykkisholm  show  the 
effect:  26th,  29.60,  a  fall  of  0.47  inch  in  past  twenty-four  hours,  wind  S.,  force  9,  rain; 
27th,  29.65,  W.,  force  9;  28th,  29.78,  SW.,  force  2.  On  the  28th  Tliorshavn  reported  a 
fall  of  0.14  inch  in  the  barometer,  winds  shifting  from  SW.  to  W.,  and  at  North  Unst,  a 
&11  of  0.12  inch.  Rain  began  on  the  Norway  coast  with  a  fall  in  pressure  of  from  0.07 
to  0.20  inch.  29th,  depression  probably  central  over  northern  Lapland:  Troniso,  29.52, 
WSW.,  cloudy.  30th,  central  over  the  White  Sea;  Archangel,  29.59,  a  iall  of  0.25  inch 
m  past  twenty-four  hours.  During  the  3l8t  disappeared  in  a  high  pressure  area  (30.40) 
then  prevailing  over  Siberia.     No.  XX. — During  the  prevalence  of  an  extrenie?y  high 
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pressure  area  (30.80)  over  the  Middle  Atlantic  States,  and  (30.60)  over  the  South  At- 
lantic States  on  the  25th  and  26th,  the  barometer,  over  the  centred  portion  of  the  Gulf 
of  Mexico,  fell  below  29.90.  Bark  Henrietta,  150  miles  SSE.,  of  Port  Eads,  La.,  expe- 
rienced during  the  26th  and  27th  heavy  gales  from  ESE.  to  NE.,  with  fearftil  sea. '  Brig 
Sally  left  Pensacola,  Fla.,  for  Havana,  on  the  25th;  26th,  wind  increased  to  a  terrific 
gale,  he&\y  seas  sweeping  decks;  27th,  vessel  thrown  on  beam-ends  about  8. a.  m.  and 
capsized  about  one  hundred  miles  SE.  of  South  Pass  Light,  six  sailors  lost;  sea  continued 
very  rough  and  dangerous  throughout  the  28th.  As  early  as  the  24th,  reports  fix)m 
Havana  stated  that  there  were  indications  of  a  cyclone  forming  to  the  northwest. 
Schooner  L.  B.  Wing,  from  Pascagoula  to  Sagua  la  Grande  was  struck  by  a  violent  east- 
erly gale  on  the  afternoon  of  the  sSth  and  became  water-logged.  27th,  along  the  north- 
em  Gulf  coa5»t,  the  wind  changed  to  NE.  and  N.  with  light  rains,  barometej  still  above 
30.20;  in  23°,  45^  N.,  90°,  15^  W.,  29.92  8. ;  Key  West,  29.98  E.,  3.33  inches  rainfall  in 
past  twenty-four  hours;  in  26°  N.,  86°  W.,  l)ark  Jennie  Armstrong,  26th,  struck  hurri- 
cane from  E.  and  was  compelled  to  scud  before  it  under  bare  poles;  27th,  gale  changed 
to  NE.,  which  drove  the  vessel  back  off  Galveston  harbor.  In  16°  N.,  87°  W.,  27th, 
schooner  Mary  Evelin  encountered  violent  southwesterly  gale,  lost  sails  and  sprung  a 
leak.  Brig  Nellie,  24  miles  off  Southwest  Pass,  lost  sails  and  sprung  a  leak  during  vio- 
lent easterly  gales.  During  the  day  the  depression  passed  rapidly  northeastward  across 
northern  Fiorida  to  the  Atlantic,  the  barometer  along  the  South  Atlantic  coast,  ialling 
from  0.25  to  0.60  inch,  winds  NE.  and  N.  Heavy  gales  were  experienced  over  the  ocean 
west  of  the  70th  meridian.  Jn  31°,  47^  N.,  71°,  16^  W.  brig  Victoria  experienced  hurri- 
cane from  SW.  to  WNW.  lasting  three  days,  lost  sails.  In  32°  N.,  73°  W.  brig  John 
AVeslcy,  hurricane  from  SE.  backing  to  NE.  and  N.  and  again  around  the  compass,  last- 
ing eighteen  hours.  28th,  depression  probal>ly  central  off  the  North  Carolina  coast; 
Cape  Hatteras,  29.79  NE.  light  rain,  a  fall  of  0.61  inch  and  3.18  inches  rainfall  in  past 
24  hours.  In  37°  N.,  57°,  30'  ship  Ked  Cloud  in  hurricane  from  SSE.  lost  sails.  60 
miles  north  of  the  Bermudas,  brig  Tcrifa  had  terrific  gale  from  SE.  to  SW.  with  hea\*y 
cross-seas  throwing  vessel  on  beam  ends  and  forced  to  nin  before  the  gale  for  eight  hours. 
In  39°  N.,  66°  W.  heavy  gale  from  E.  to  S.  veering  to  WNW.  and  continuing  for  forty 
hours.  During  the  day  (le])ression  passed  rapidly  northward  off  the  Middle  Atlantic 
coast  and  by  morning  of  the  29th  had  combined  with  area  No.  XXI  then  central  on  the 
New  England  coast — No.  XXI.  On  the  26th  there  were  indications  of  the  approach, 
southeastward,  of  an  area  of  low  pressure  from  the  region  north  of  Manitoba;  at  York 
l-'actory  the  wind  shifted  to  SE.  and  the  barometer  had  fallen  0.22  in  the  past  twenty- 
four  hours.  r>3'  morning  of  the  27th  the  depression  appeared  central  north  of  Lake  Su- 
IMM-ior,  }>aroracter  at  York  Factory  indic^ited  a  fall  of  0.36  inch,  wind  shifting  to  W., 
with  light  snow;  Moose  Factory,  29.66,  SW.,  a  fall  of  0.34  inch  in  the  past  twenty-four 
hours.  During  the  day  the  depression  changed  its  course  to  the  southeast  and  by  morn- 
ing of  the  28th  was  central  north  of  Lake  Erie;  lowest  barometers  at  Alpena  and  Parry 
Sound,  29.38  and  29.40,  respectively;  over  the  Upper  Lake  region  the  winds  shifted  to 
W.  and  NW,  increasing  to  })risk  and  high  accompanied  by  light  rains.  29th,  depression 
central  in  Maine,  lowest  barometer  at  Eastport,  28.77,  a  fall  of  1.10  inches  in  past 
twenty-four  hours,  or  1.16  inches  below  the  normal  reading  for  the  month.  At  mid- 
night the  barometer  at  Sydney,  C.  B.,  read  28.73  or  1.16  inches  ])elow  the  nonnal,  a  fall 
of  1.23  inches  in  past  twenty-four  hours.  In  this  vicinity  a  combination  with  area  No. 
XX,  as  heretofore  noted,  produced  a  most  remarkable  change  in  the  pressure  and  en- 
larged to  a  vast  extent  the  area  of  l>arometric  minima.  Inclosed  by  the  isobar  of  29.60 
the  depression  covered  20°  of  latitude  and  25°  of  longitude.  In  the  disposition  of  press- 
ure over  the  North  Atlantic,  Canada,  and  the  northeastern  portion  of  the  United  States 
a  remarkable  coincidence  occurred  on  this  date,  as  follows :  The  isobar  of  29.80  inclosed 
three  separate  centers  of  barometric  minima  between  the  meridians  of  30°  and  95°  W. 
and  the  parallels  of  35°  and  55°  N.  The  situation  and  lowest  readings  of  these  centers 
are  ^ivon  as  follows:  29.60  in  about  46°  N.  34°  W.;  28.77  at  l':astport.  Me.,  and  29.26 
at  Mar(iuette.  Mich.  The  first  and  third  barometric  minima  belong  to  areas  No.  XIX 
and  No.  XXII,  respectively.  Returning  to  the  i>osition  of  area  No.  XXI  at  Eastport  on 
the  morning  of  the  29th  it  is  found  that  hea^•y  rains,  with  high  to  hurricane  southeast 
to  southwest  and  northwest  winds,  prevailed  over  Maine,  New  Bninswick,  Prince  Ed- 
ward Island,  and  Nova  Scotia.  The  highest  wind  velocities  and  heavjest  rainialls  of  the 
month  were  experienced  on  this  date  at  stations  in  New  England  and  the  Canadian 
maritime  provinces:  Mount  Wiushington,  132  miles  NW. ;  Newjwrt,  R.  I.,  44  W. ; 
Thatcher's  Island,  57  W.;  Eastport,  48  NE.;  Boston,  39  W.;  Saint  John's,  N.  B.,  SE. 
to  NW.,  strong  gales — nothing  like  this  storm  for  many  years;  Yannouth,  N.  S.,  strong 
SE.  to  NW.  g'lles,  terrific  squalls;  Halifax.  SE.  to  W.,  violent  gales;  Port  Hastings,  N. 
S.,  terrific  hurricane  from  SE.  to  NW. ;  Louisburgh,  N.  S.,  heavv  ESE.  gale  veering  to  S. 
and  WSW.:  Cow  Bay.  N.  S.,  strong  SE.  to  SW.  gales;  Glace  Bay,  N.  S.,  heavy  SSE.  to 
W.  gales;  Sydney,  S".  S.,  violent  SE.  gale;   Pictou,  N.  S.,  strong  SW.  gide;  Chailotte- 


REPORT    OF   THE   CHIEF   SIGNAL-OFFICER.  67 

town,  P.  E.  Island,  heavy  NE.  to  SE.  gales;  Point  du  Chene,  N.  B.,  heavy  SE.  to  NE. 
gales — ^tide  suddenly  rose  three  feet,  carrying  everything  before  it  and  causing  very  great 
damage;  Chatham,  N.  B.,  violent  E.  storm — tide  rose  suddenly,  carrying  away  bndges 
and  flooding  houses;  Dalhousie,  N.  B.,  fearful  gale  from  the  E. ;  Perc6,  P.  Q.,  very 
heavy  gale  from  E.  shifting  to  AV. ;  Father  Point,  heavy  N.  E.  gale,  72  miles  i)er  hour; 
Port  Mulgrave,  terrific  hurricane,  doing  immense  damage  to  buildings  and  houses; 
Hawkesbury,  terrific  gale  from  the  sea,  lasting  three  hours;  Antigonish,  terrific  gale 
laged  for  hours,  equaling  in  violence  that  of  August,  1873;  Shelbume,  heavy  SE.  gale; 
Lockport,  extremely  violent  SW.  gale;  Saint  Peters,  C.  B.,  as  violent  as  that  of  August, 
1873;  Magdalen  Islands,  violent  E.  gale,  veering  to  SE.  and  blowing  a  x>erfect  hurricane 
for  twelve  hours;  Broad  Cove,  C.  B.,  severest  gale  ever  known;  New  Castle,  unusually 
high  tide,  flooding  lower  part  of  town,  Cocagne,  tide  rose  higher  than  ever  known  be- 
fore, rising  six  feet  higher  than  the  liighest  point  during  the  great  storm  of  August, 
1873;  Alberton,  P.  E.  Island,  highest  tide  ever  known.  Along  the  coasts  of  the  Cana- 
dian maritime  provinces  over  one  hundred  vessels  were  driven  ashore  or  badly  damaged 
<luring  the  stonn.  The  following  reports  are  from  vessels  along  the  coast  or  at  sea  :  Off 
Nantucket  South  ShoaLs,  violent  NW.  gale  and  heavy  cross-seas;  off  Isle  Haute,  violent 
«qualls  and  heavy  sea;  off  Sable  Island,  hurricane  from  S.,  veering  toE.,  lasting  several 
hours,  followed  by  a  calm,  continuing  for  fifteen  minutes,  when  the  wijid  changed  to 
west,  blowing  with  greater  violence  than  l)eforc;  in  34°  N.,  70°  AV.  violent  SW.  gale, 
lasting  six  houi-s  with  xery  liea'sy  sea;  in  42°,  32^  N.,  59°,  OG^  AV.  cyclone  from  liSE.  to 
W.,  with  fearftil  sea;  in  40°  N.,  62°  W.  hurricane  from  SW.  to  W.,  lasting  twelve  hours; 
in  43°,  IG^  N.,  G0°,17^  W.  violent  NNW.  to  F^E.  and  W.  gales;  in  41°,  43^  N.,  71°,  53^ 
W.  S.  to  WNW.  strong  gale,  heavv  sea;  in  42°,  ir/  N.,  59°,  49^  W.  hurricane  from  S.; 
in  40°,  48^  N.,  G0°,  45'  W.,  heavy  Vvcloue  from  SSW.  backing  to  SE,  and  then  veering 
to  SSW.,  lasting  two  hours,  at  G  p.  m.  had  a  lull  of  thirty  minutes,  l>aromcter  rose  from 
28.60  to  29.10,  when  a  terrific  hurricane  broke  out  from  the  AV.,  sea  mountains  high, 
ship  completely  buried,  sails  went  like  a  cannon-shot,  roar  of  Avind  was  deafening  for  two 
hours,  followed  by  a  high  westerly  gale  for  three  days;  in  41°  N.,  to  G0°  AV.  hurricane 
from  SA^^  to  NAV.  and  continuing  for  sixteen  hours;  off  George's  Shoals,  hca^y  gale  from 
SE.  to  AV.  and  NAV.,  lasting  twenty  hours;  in  44°,  42^  N.,  G0°,  05^  W.  hurricane  at  6.30 
a.  m. ;  9  a.  m.  vessel  thrown  on  beam  ends;  in  42°,  20''  X.,  61°,  50^  AV.,  strong  gale  from 
SSE.  to  ESE. ;  6  p.  m.,  lull  for  five  minutes,  when  wind  suddenly  veered  to  SAV.  with 
hurricane  force,  sea  broke  completelv  over  the  ves.sel,  carrj'ing  awav  evcnthing;  in  40° 
m.j  63°  AV.,  hurricane  from  SW.  to'NW.,  Listing  three  hours:  in  40°  N.*,  60°  AV.,  gale 
from  S.  toNW.,  lasting  twelve  hours;  in  37°,  40^  N.,  02°,  30MV.,  hurricane  from  S.  veer- 
ing to  AVNWand  lasting  several  hours;  in  41°,  58^  N.,  64°,  29^  AV.,  heavy  gale  from  SSE., 
veering  to  AV.  During  the  29th  this  storm  passed  northward  over  the  Gulf  of  Saint  Law- 
rence, combining  on  the  following  morning  with  area  No.  XXJ.  then  central  in  the 
Lower  Saint  Lawrence  valley.  No.  XXII. — After  the  i)assago  of  No.  XXI  eastward  to 
the  Province  of  Ontario  by  morning  of  the  28th,  the  barometer  still  remained  below  29.80 
in  Manitoba  and  the  extreme  Northwest,  with  westerly  winds,  light  rains  and  snow; 
lowest  barometer  29.73  at  Pembina,  air  calm.  Morning  of  29th  depression  central  over 
Lake  Superior,  lowest  barometer  29.26,  wind  W.,  at  Marquette;  following  the  move- 
ment of  the  area  on  this  day,  light  rains  and  snow  with  brisk  to  high  southwest  to  north- 
west winds  prevailed  in  the  extreme  Northwest,  Upper  I^ke  region,  and  Province  of 
^ebec.  During  the  day  center  passed  rapidly  eastward  over  Canada,  and  by  the  fol- 
lowing*moming  was  central  over  the  Gulf  of  Saint  Lawrence,  with  the  pressure  below 
29.60  between  the  meridians  of  37°  and  80°  AV.,  and  the  parallels  of  40°  and  55°  N.; 
Father  Point,  29.19,  W.,  light  niin;  Windsor,  N.  S.,  29.17,  SW.,  cloudy;  Dalhousie,  N. 
B.,  29.20,  light  rain;  in  51°  N.,  56°  AV.,  29.16,  NE.,  cloudy;  steamer  Croft.,  on  the  morn- 
ing of  30th,  while  standing  off  the  Banks  of  Newfoundland,  experienced  strong  breeze 
from  the  W.,  which  increased  to  a  hurricane  within  one  hour,  sea  confused  and  danger- 
ous, wind  shifted  toSW.  with  lightning  rapidity,  and  barometer  fell  from  29.30  to  29.00; 
3l8t,  when  one  hundred  miles  off  Sable  Island  was  struck  by  a  nio.st  terrific  SW.  gale, 
sweeping  decks  of  everything;  30tli,  in  40°  N.,  60°  AV.,  violent  AV.  gale,  lasting  for 
twenty-four  hours.  Steamer  Blytheville,  30th,  off  Sable  Island,  struck  cyclone,  wind 
fteemed  to  come  from  all  four  points  at  once,  sea  running  mountain  high.  In  41°  N.,  60® 
W.,  steamer  France,  30th,  experienced  cyclone  from  SE.  to  AV.,  with  hurricane  winds 
and  hi^  sea  for  thirty-six  hours;  in  43°  N.,  44°  W.,  30th,  heavy  SW.  gale,  suddenly 
shifting  to  NW.  with  terrific  squalls.  31st,  pa.ssed  northward  into  Labrador,  central 
area  still  inclosed  by  the  isobar  of  29.20;  the  barometer  at  Godthaab  as  the  storm  ad- 
vanced repotted  a  fall  of  0.32  inch  since  the  morning  of  the  30th.  The  further  course  of 
this  area  will  probably  appear  on  the  chart  for  November,  1879.  Of  the  storms  over  the 
Atlantic,  the  following  descriptions  are  given :  No.  \. — Following  the  disappearance  of 
area  No.  I,  north  of  parallel  50°  on  the  7th,  the  pressure  fell  suddenly  to  the  southward 
and  by  morning  of  the  8th  a  depression  of  considerable  energj' appeared  in  about  45°  N., 
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50®  W. ;  steamer  Hooi)er,  from  Boston  to  London,  experienced  heavy  gales  from  NNE. 
veering  to  NE.,  E.,  SE.,  and  S. ;  9th,  wind  S.  blowing  very  heavily,  sea  running  mount- 
ain  high;  in  45°  N.,  45°  W.  heavy  westerly  gales  lasting  until  the  12th.  During  the  day 
depression  moved  slowly  southwestward,  while  off  Newfoundland  hea^'y  west  and  north- 
west gales  prevailed,  continuing  through  the  10th.  On  the  9th,  in  45°  30^  Ijj'.  48°  25^  W., 
29.45,  NE.,  force  6,  hea\'y  rain;  winds  on  the  eastern  coast  of  Newfoundland  shifted  fit)m 
NW.  to  N.  and  NE.  and  the  pressure  fell  from  0.18  to  0.27  inch.  10th,  pressure  over 
Newfoundland  rose  from  0.05  to  0.10  inch,  winds  still  NE.  as  the  storm  center  jxissedto 
the  southeastward;  in  42°  35^  N.  56°  20^  W.,  29.96,  NE.  force 6,  rain:  in 45° 24^ N.  50° 55^ 
W.  very  severe  NE.  gale;  off  Grand  Banks,  Newfoundland,  severe  NNE.  gale  lasting 
twenty-four  hours;  off  Banks  of  Newfoundland,  steamer  Plantyn,  violent  hurricane  from 
E.  veering  to  W.  and  lasting  twenty-four  hours;  bark  Trenton  encountered  fearful  hurri- 
cane, seas  mountain  high.  11th,  the  following  barometric  readings  sIkjw  the  extreme 
limit  of  the  area  of  low  to  the  east,  west,  and  south  on  this  date;  Saint  John's,  Newlbund- 
land,  29.84,  NE.,  light  ram;  in  36°  N.,  50°  AV.,  29.82,  NW.,  force  6,  rain;  in29°N.,  38° 
W.,  29.92,  SW.,  force 6,  rain;  Angra,  Azores,  29.86,  S.,  fair.  Keports  from  vessels  at 
sea  are  given  as  follows:  in  50°  37^  N.,  32°  29^  W.,  SE.  to  S.  strong  gale,  high  confused 
sea;  in  45°  24^  N.,  50°  56^  W.,  NE.,  hard  gale,  high  sea;  in  43°  51^  N.,  48°  15^  W.,  SE. 
to  W.,  stormy,  very  high  sea;  in  44°  13^  N.,  50°  04^  W.,  northerly  gale;  in  41°  50^  N., 
58°  10^  W.,  schooner  Henry  Lippett,  terrific  gale  from  NE.  changing  to  NW.,  lasting  for 
five  days,  had  to  run  S.  to  33°  N.  before  vei?sel  was  righted.  12th,  in  35°  N.,  48°  W., 
29.63,  NW.,  force  4;  in  33°  N.,  37°,  40^  AV.,  29.80,  S.  force  6,  rain;  in  37°,  45^  N.,  62° 
"W.,  29.92,  force  6,  cloudy;  Saint  John's,  Newfoundland,  29.74,  NW.,  stormv;  Angra, 
Azores,  30.06.  SSW.,  fair;  in  44°  46^  N.,  53°,  53^  AV.,  N.  hard  gale,  high  sea;*^in43°  N., 
53°,  42^  W.,  N.  heavy  storm;  in  48°,  55^  N.,  40°  50^  W.,  SSE,  squally,  high  sea;  in  42°, 
57^  N. ,  54°  50^  W. ,  fresh  northeasterly  gales.  During  the  day  -this  depression  probably 
disappeared  in  an  area  of  high  pressure  (30.40)  central  morning  of  the  13th  northeast  of 
the  Azores.  Following  the  disappearance  of  area  No.  V  the  pressure  fell  with  considera- 
ble suddenness  in  the  vicinity  of  45°  N.,  50°  W.,  the  central  area  being  inclosed  within 
the  isobar  of  29.40  on  the  morning  of  the  13th.  This  area  is  not  charte<l  owing  to  the 
extreme  irregularity  of  its  course ;  so  far  as  our  charts  would  present  reliable  data  the  course 
of  the  area  was  circular,  returning  frequently  upon  itself,  or  perhaps,  more  strictly ,  it  was 
about  stationary.  This  peculiar  condition  continued  from  the  13th  to  20th,  and  was  very 
likely  due  to  the  persistent  constancy  of  an  area  of  high  pressure  (30.40)  which  prevailed 
off  the  western  coast  of  Europe  and  from  which  there  was  no  relief  until  the  morning  of 
the  21st.  13th,  in  36°,  35^  N.,  37°,  38^  W.,  29.86,  SSW.,  force6,  heavy  rain;  in34°N., 
46°  W.,  29.77,  NW.,  force  4,  cloudy;  in  37°,  40^  N.,  60°,  15^  W.,  29.67,  N.,  force 6,  cloudy; 
Saint  John's,  Newfoundland,  29.47,  W.  fair;  Saint  Pierre,  Newfoundland,  29.44,  N. ;  in 
43°,  02^  N.,  59°,  59^  W.,  N.  to  NW.,  fresh  gale,  high  sea;  in  47°,  13^  N.,  47°,  51^  W., 
SSE.  toW.,  strong  gale,  squally,  high  seii.  14th,  Saint  John's,  Newfoundland,  29.46, 
SW.  cloudy;  Saint  Pierre,  Newfoundland,  29.35,  W\  ;  Svdney,  C.  B.,  29.57,  NW.;  in 38^ 
N.,  57° W.,  29.74,  WNW.,  forceO,  cloudy.  15th,  Saint  John'8,'29. 64,  S.,  fair;  SaintPierre, 
29.48,  NW;  Sydney,  C.  B.,  29.73,  N.,  cloudy;  in  39°,  40^  N.,  53°,  15^  W.,  29.67,  SW., 
force  6;  in  37°  N.,  57°  W.,  29.90,  NW.,  force 4,  cloudy.  16th,  Samt  John's,  29.82,  NW., 
lair;  Saint  Pierre,  29.47,  NE.;  in  40°,  15^  N.,  50°,  10^  W.,  29.68,  W.,  rain;  in  47°,  30^ 
N.,  41°,  40^  W.,  29.78,  S.,  cloudy.  17th,  depression  apparently  central  in  45°  N.,  45° 
W;  in  45°,  40^  N.,  48°,  30^  W.,  29.74,  SW.,  cloudy;  in  47°,  15^  N.,  43°,  25^  W.,  29.78, 
W.,  rain;  in  42°  N.,  48°,  50^  W.,  29.87,  NW.,  cloudy.  18th,  probably  central  near  40° 
N.,  50°  W.;  in  46°  N.,  50°  W.,  29.90,  S.,  cloudy;  in  42°  N.,  49° W.,  29.64,  NNW.,  force 
6,  heavy  rain;  in  45°,  40^  N.,  38°,  45^  AV.,  30.00,  NNE.,  force  6,  heavy  rain;  in  44°  N., 
55°  W.,  29.80,  NAV.,  threatening;  in  41°  N.,  47°  AV.,  revolving  storm,  veering  from  ENE. 
bv  N.  to  SW. ,  blowing  with  terrific  ^iolencc,  heavy  rain,  high  cross-seas.  19th,  probably 
central  in  44°  N.,  45°  AV. ;  in  41°,  35^N.,  46°,  40^  AV.,  29.75,  SSE.,  fair;  during  this  and  the 
following  day  combined  with  area  No  IX,  then  moving  southeastward  from  the  Canadian 
maritime  provinces.  No.  XIX. — On  the  26th  as  area  No.  XVII  appeared  central  in  about 
60°  N.,  40°  AV.,  a  very  narrow  barometric  trough  of  29.00  extended  south-southwest  to 
about  35°  N.,  50°  W.  On  either  side  of  this  contracted  area  of  low  were  situated  two 
areas  of  extremely  high  pressure,  30.40  in  47°  N.,  30°  AV.  and  30.80  over  the  Middle  At- 
lantic States.  On  the  27th  these  two  areas  of  high  pressure  were  rapidly  dissipated  by 
the  counteracting  influence  of  no  less  than  five  separate  areas  of  barometric  minima  be- 
tween the  meridians  of  10°  and  90°  AV.  and  the  parallels  of  20°  and  70°  N.  Their  respect- 
ive positions  can  be  ascertained  by  referring  to  the  charting  of  areas  No.  XA^II,  XIX, 
XX,  XXI  and  XXIII.  By  the  morning  of  the  27th  an  area  of  29.60  appeared  in  about 
40°  N.,  50°  W\;  in  43°,  30^  N.,  46°,  25^  W.,  29.59,  ESE.,  force  4,  rain;  28th,  in 44°,  35^ 
N.,  45°  W.,  29.50,  N.,  fair;  in  41°,  11^ N.,  57°,  21MV.,  steamship  Abana  reported,  noon, 
barometer  30.17,  wind  S.,  sea  calm,  clear  during  evening,  at  midnight  29.80  increasing 
southerly  wind;  29th,  4  a.  m.,  heavy  gales  from  E.  and  S.,  rain  in  torrents,  barometer 
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29.00,  ship  unmanageable  on  account  of  wind;  7  a.  m.,  wind  hackee^  to  E.;  8.30  a.  m., 
violent  hurricane,  increasing  in  force,  barometer  gradually  fell  to  28. .'VO;  9  a.  m.,  barom- 
eter 28.00;  9.25  a.  m.,  suddenly  calm  for  fifteen  minutes,  the  stillness  being  very  oppress- 
ive, wind,  pre\'iously  from  the  east,  now  began  to  blow  from  the  west  with  iiicreawid  vio- 
lence, no  object  visible  at  more  than  twenty  feet  distant,  ship  unmanageable;  9.50  a.  m., 
wind  WSW.,  heavy  gale,  barometer  rose  0.50  inch  in  ninety  minutes,  wind  continued 
WSW.  until  6  p.  m.,  when  it  hauled  round  to  W.,  barometer  29.20;  gales  from  W.  and 
NW.,  continued  to  7  a.  m.,  of  the  30th,  after  which  the  vessel  passed  into  an  area  of  high 
pressure  (30.20)  with  clearing  weather  but  a  continuance  of  northwesterly  gales.  The 
central  area  of  barometric  minima  on  this  day  (28th)  extended  from  near  50°  N.,  50°  W., 
west-southwest  to  the  position  of  area  No.  XX,  off  the  North  Carolina  coast.  Although 
t^ia  elongated  area  of  low  pressure  is  not  clearly  delineated  upon  our  daily  charts,  reports 
fiom  the  logs  of  vessels  show  the  barometer  to  have  reached  a  very  low  point  and  the  winds 
to  have  been  exceedingly  severe.  29th,  in  45°  N.,  41°,  30^  W.,  29.01,  W.,  force  7,  rain; 
in  49°,  Oy  N.,  33°,  14°  W.,  NE.  to  SE.,  stormy,  high  seas;  in  51°,  24^  N.,  38°,  36'  W., 
SE.,  ^le;  in  47°,  45'  N.,  42°,  34'  W.,  SE.,  moderate  storm,  rain,  high  sea.  During  the 
day  depression  lost  its  identity  through  the  overwhelming  influence  of  areas  No.  XXII 
and  XXIII,  central  respectively  over  the  Gulf  of  Saint  Lawrence  and  between  the  Azores 
and  Madeira  Islands.  No.  XXIII. — Resulting  from  the  extensive  area  of  barometric 
minima  which  on  the  30th  prevailed  from  Hudson's  Bay  southeastward  to  the  northwest- 
em  coast  of  Africa,  the  isobar  of  29.80  inclosed  the  central  area.  AtFunchal  the  barom- 
eter in  the  past  twenty-four  hours  fell  0.10  inch,  and  at  Ponta  Delgado0.21  inch;  on  the 
western  coast  of  Spain  and  Portugal  there  was  a  rise  of  0. 07  to  0. 13  inch,  with  winds  shift- 
ing from  NE.  to  S.  and  SE.  31st,  central  off  the  western  coast  of  Spain  and  I*ortugal, 
winds  backing  to  SE.  and  E.  with  rising  pressure  at  land  stations,  rainy  and  threatening 
weather  becoming  general.  Of  the  storms  over  the  Atlantic,  north  of  parallel  60°  and 
over  northern  Europe,  the  following  descriptions  are  given:  No.  II. — This  storm  is  a 
continuation  of  area  No.  XXI  of  the  September,  1879,  chart.  Central  south  of  Iceland 
on  the  1st,  it  moved  northeastward  north  of  the  Faroe  Islands  during  that  day  and  the 
following,  barometer  at  Stykkisholm,  29.27,  windN.;  Thorsha\-n,  29.25,  SSE.,  a  fall  of 
0.58  inch  in  past  twenty-four  hours;  Monach  Light-house,  29.37,  SW.,  a  fall  of  0.50  inch 
in  jMist  twenty-four  hours;  North  Unst,  29.49,  SSE.,  a  fall  of  0.55  inch.  2nd,  Stykkis- 
holm,  29.1G,  NW.;  Thorshavn,  29.31,  SSE.;  Monach  Light-house,  29.43,  SW.;  North 
Unst.,  29.53,  S.  3d,  Stykkisholm,  29.54,  ENE. ;  Thorshavn,  29.23,  WNW. ;  North  Unst, 
29.24,  SSW. ;  pi-essure  along  the  coast  of  Norway  fell  from  0.15  to  0.25  inch,  with  winds 
shifting  to  SW.  and  SE.  During  the  day  depression  passed  southeastward  into  southern 
Scandinavia,  accompanied  to  the  southward  over  Denmark  and  along  the  southern  shores 
of  the  White  Sea  by  northwesterly  gales  and  light  rains.  4th,  pressure  at  center  gener- 
ally below  29.60.  5tli,  central  over  the  Gulf  of  Bothnia  near  G0°  N.,  20°  E.,  with  in- 
creased pressure,  barometer  at  center  below  29.80;  rain  prevailed  at  most  Gulf  stations 
with  NE.,  S.,  SW.  and  NW.  winds.  Gth,  central  over  Lapland,  followed  over  the  Gulf 
of  Bothnia  by  rising  pressure,  northwesterly  winds  and  cleariug  weather;  Troniso,  29.62, 
SW.,  afall  of  0.18  inch  in  past  twenty-four  hours;  Archangel,  29.81,  S.,  a  fall  of  0.27  inch 
in  past  twenty-four  hours.  7th,  depression  about  statioiiaiy,  disappearing  by  morning 
of  the  8th  north  of  the  White  Sea.  No.  VII. — Following  the  disappearance  of  area  No. 
II,  the  pres.sure  fell  suddenly  over  northern  Scandinavia  and  Lapland.  9th,  Tromso, 
29.59,  S  W.  rain,  a  laU  of  0.20  inch  in  the  past  twenty-four  hours;  Archangel,  29.72,  SSW. 
rain,  a  fall  of  0.22  inch  in  past  twenty-four  hours.  10th,  central  over  the  White  Sea,  with 
a  barometric  ti-ough  (29.60),  extending  south  to  parallel  50°  N. ;  Archangel,  29.54,  SSW. 
rain;  Tromso,  29.73,  calm,  rain;  St.  Petersburg,  29.58,  S.  rain.  11th,  central  southeast 
of  the  Gulf  of  Finland;  Moscow,  29.58,  NNW.;  St.  Petersburg,  29.80,  NE.;  Dorpat,  29.87, 
NW. ;  Kieflf,  29.63,  ESE. ;  Lugan,  29.78,  SW.  rain.  12th,  depression  curved  to  the  north- 
east with  lowest  pressure  again  at  Archangel,  29.54,  NW.  afall  of  0.31  inch  in  past  trsventy- 
four  hours;  winds  over  central  Russia  shifted  to  S.  and  SW.  13th,  lowest  pressure  at 
Kasan  29.46,  a  fiill  of  0.20  inch  in  past  twenty-four  hours,  wind  SSE;  Krotkowo,  29.47, 
S.  a  fall  of  0.31  inch.  During  the  day  this  area  dissipated  under  the  influence  of  No.  X, 
central  over  the  Gulf  of  Finland,  and  an  area  of  high  pressure  (30.30)  over  western  Si- 
beria. The  irregularity  of  the  movement  of  this  area  (No.  VII)  since  the  1 1th  was  prob- 
ably due  to  the  constant  high  pressure  over  western  Siberia.  No.  X. — On  the  morning 
of  the  13th  there  was  an  extremely  sudden  fall  of  the  barometer  in  northern  Scandinavia; 
Umea,  28.88,  a  fall  of  1.00  inch  in  past  twenty-four  hours,  windSW. ;  Hemosand,  28.91, 
afall  of  1.02  inch,  wind  SW.;  Ilaparanda,  29.06,  a  fall  of  0.76  inch,  wind  NE.,  light 
snow;  Brono,  29.10,  a  fall  of  0.80  inch,  wind,  NNW.,  29  miles  per  hour.  14th,  depress- 
ion central  near  St.  Petersburg,  barometer 28.72,  afall  of  0.86  inch  in  past  twenty-four 
homrs,  wind  WSW. ;  Dorpat,  29.02,  NW;  Archangel  29.26,  ENE.;  Moscow,  29.15,  SE. 
15th,  depression  about  stationary  with  rapidly  increasing  pressure;  St.  Petersburg,  29.10, 
NW.;  Dorpat  29.26,  WNW.;  Archangel  30.07,  NE.;  Moscow,  29.35,  S.     By  morning  of 
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the  16th,  the  depression  had  moved  northeastward,  being  central  east  of  the  White  Sea; 
Archangel  29.27,  NW. ;  Ekaterinburg,  29.30,  a  fall  of  0.29  inch  in  past  twenty-four  hours, 
wind  S.  17th,  central  in  the  valley  of  the  Obi,  followed  by  a  rise  of  0. 46  inch  at  Ekater- 
inburg, wind  shifting  to  W.  18th,  central  in  the  valley  of  the  Yenisei,  north  of  parallel 
QO^  N. ;  Yeniseisk,  29.77,  a  fall  of  0.22  inch  in  past  twenty-four  hours,  wind  shifting  from 
E.  to  S. ;  Barnaul,  29.97,  li  fall  of  0.08  inch  in  past  twenty-four  hours,  wind  SW.  Dur- 
ing the  day  area  disappeared  to  the  eastward  over  northern  Siberia.  No.  XII. — On  the 
16th,  a  small  area  of  29.60  appeared  south  of  Iceland;  Stykkisholm,  29.73,  a  fall  of  0.44 
inch  iripasttwenty-fourhours,  wind  shifted  fromSE.toNE.,  withrain;  Thorshavn,  29.61, 
a  fell  of  0.78  inch  in  the  past  twenty-four  hours,  wind  shifted  from  N.  toS.  ^  17th,  depress- 
ion passed  rapidly  northeastward  to  the  Norway  coast;  Thorshavn,  28.81,  N.;  Brono,  29.13, 
a  fall  of  0.67  inch  in  past  twenty-four  hours,  S.,  rain;  Bergen,  29.37,  a  fall  of  0.75  inch  in 
past  twenty-four  hours,  S.,  rain;  Tromso,  29. 35,  a  fall  ofO.  25  inch  in  past  twenty-four  hours, 
NE.,  doudy;  Christiania,  29.45,  a  fall  of  0.69  inch  in  past  twenty-four  hours,  SW.,  rain;  the 
winds  over  the  British  Isles  shifted  to  N.  and  NW.,  with  increased  force  and  rapidly 
felling  pressure,  the  latter,  owing  to  the  formation  of  a  barometric  trough  extending 
£rom  Lapland  sonthwestward  to  the  Bay  of  Biscay.  18th,  with  enlarged  area  the  de- 
pression became  central  south  of  the  Gulf  of  Finland;  Dorpat,  29.35,  a  fell  of  0.67  indi 
in  past  twenty-four  hours,  ENE.,  hea's'y  snow;  St.  Petersburg,  29.47,  a  fall  of  0.61  inch, 
E.,  snow;  Wilna,  29.27,  a  fall  of  0.70 inch,  NW.,  threatening;  Kiefi;  29.47,  a  fell  of  0.21 
inch,  WNW.,  light  rain;  Moscow,  29.39,  a  fall  of  0.78  inch.  SE.,  rain.  19th,  on  this 
date  the  isobar  of  29.80  covered  the  whole  of  Europe  north  or  the  50th  parallel,  area  No. 
XIII  being  central  southeast  of  Iceland  and  No.  XII  between  the  Gulf  of  Finland  and 
the  White  Sea.  Archangel,  29.21,  a  fall  of  0.66  inch  in  past  twenty-four  hours,  E., 
snow;  St.  Petersburg,  29.13,  W.,  snow;  Dorpat,  29.35,  stationary,  W.,  snow.  During 
the  day  the  depression  disappeared  east  of  the  White  Sea  under  the  influence  of  a  high 
area  over  western  Siberia.  No.  XIII. — Qn  the  17th,  the  barometer  at  Stykkisholm  rose 
0.18  inch,  wind  veered  from  NE.  to  E.  after  the  passage  of  area  No.  XII.  AtGodthaab, 
l^rometer  rose  slightly,  wind  veered  Irom  NE.  to  S.  18th,  Stykkisholm,  28.83,  a  fell 
of  1.08  inches  in  past  twenty-four  hours,  SE.,  force  8,  rain;  Godthaab,  29.61,  a  fell  of 
0.20  inch  in  past  twenty-four  hours,  SW.,  cloudy;  Thorshavn,  29.65.  SSE.,  a  fall  of  0.17 
inch.  19th,  Stykkisholm,  28.87,  WSW.,  rain;  Godthaab,  29.42,  N.,  cloudy;  Thorshavn, 
28.78,  NW.;  North  Unst,  28.72,  a  fall  of  1.04  inches  in  past  twenty-four  hours,  W., 
force  6;  Monach  Light-house,  28.98,  W.,  force  6,  a  fall  of  0.78  inch.  20th,  pressure 
below  29.80  over  the  whole  of  Europe  north  of  the  45th  parallel;  area  central  over 
southern  Scandanayia  inclosed  by  the  isobar  of  28.80;  Bergen,  28.72,  NNW.,  a  fall  of 
0.25  inch  in  past  twenty-four  hours;  Brono,  29.01,  E.,  a  fall  of  0.21  inch;  Christiania, 
28.76,  S.,  a  fall  of  0.51  inch;  Upsala,  28.76,  SSW.,  a  fall  of  0.59  inch  in  past  twenty- 
four  hours;  Vesters'ig,  28.81,  a  lall  of  0.38  inch,  W.,  rain;  over  Denmark  the  pressure 
was  below  29. 00,  winds  southwesterly.  21st,  depression  central  over  the  Gulf  of  Bothnia, 
with  considerably  diminished  pressure,  the  isobar  of  29.20  inclosing  the  central  area; 
lowest  barometer  at  AVisby,  29.07,  WNW;  clearing  weather,  with  SW.  to  NW.  winds 
and  rising  pressure,  prevailed  over  the  British  Isles  and  central  Europe.  22d,  central 
over  Finland;  Archangel,  29.41,  S.;  St.  Petersburg,  29.48,  S.;  Haparanda,  29.44,  N.; 
Umea,  29.45,  N. ;  Ilemosand,  29.50,  NW. ;  Dorpat,  29.53,  S.,  rain.  During  the  day  dis- 
appeared east  of  the  White  Sea  in  a  high  pressure  area  over  western  Siberia.  No.  Xiv. — 
Following  the  passage  of  No.  XIII  the  barometer,  at  Stykkisholm  on  the  20th,  rose 
0.69  inch,  winds  shifting  from  W.  to  E.,  but  by  morning  of  the  21st  there  was  a  fall  ol 
0.21  inch  reported,  wind  S.,  rain.  22d,  depression  central  off  the  coast  of  Nonvay; 
Brono,  29.24,  S.,  a  fall  of  0.17  inch  in  past  twenty-four  hours;  Tromso,  29.34,  SW.; 
Haparanda,  29.44,  N. ;  on  this  day  the  centers  of  the  two  areas,  Nos.  XIII  and  XIV, 
were  on  nearly  the  same  parallel  and  within  20°  of  longitude.  23d,  depression  central 
over  Finland;  Umea,  29.13,  N.;  Haparanda,  29.26,  N.;  Hernosand,  29.25,  WNW.;  St 
Petersburg,  29.31,  SW.;  Dorpat,  29.47,  SW.  24th,  central  over  the  WTiite  Sea;  Arch- 
angel, 29.34,  W.,  a  fall  of  0.11  inch;  during  the  day  passed,  southeastward  into  north- 
western Siberia.  25th,  Ekaterinburg,  29.87,  NW,  a  fall  of  0.11  inch  in  past  twenty-four 
hours;  area  passed  slowly  southeastward  over  the  valley  of  the  Obi  and  by  morning  of 
the  26th,  Barnaul  barometer  read  29.82,  or  a  fall  of  0.33  inch,  wind  shifted  from  NW.  to 
S. ;  Yeniseisk,  29.69, a  fall  of  0.46  inch,  wind  shifted toSE.  27th,  Barnaul,  29.65,  NW., 
threatening;  Yeniseisk,  29.78,  S.,  rain.  28th,  Barnaul,  30.24,  SW.,  snow;  Yeniseisk, 
30.11,  W.,  cloudy.  No.  XV.— On  the  21st  the  barometer  at  Godthaab  read  29.34,  a  fell 
of  0.14  inch  in  past  twenty-four  hours,  wind  veering  to  E.,  from  N.  on  the  19th  and 
NNE.  on  the  20th.  22d,  Godthaab,  29.25,  wind  backed  to  NW. ;  Stykkisholm,  29.74  E., 
force  8,  a  rise  of  0.39  inch  in  past  twenty-four  hours.  23d,  Godthaab,  29.87,  SW. ;  Styk- 
kisholm, 29. 25,  SE. ,  rain.  During  the  day  the  depression  moved  rapidly  eastward  and  by 
morning  of  the  24th  was  central  north  of  the  Shetland  Isles.  Thorshavn,  29.33  W. ;  Nortli 
Unst,  29. 42,  NW. ;  Bergen,  29. 47,  S. ,  rain ;  Brono,  29. 56,  calm ;  Tromso,  29. 57,  calm.    25th, 
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easterly  v  a6ts  the  Intter  uwing  to  the  ad  Miue  of  Men 

cH       Of  tbe  s  oms  over  southern  Europe  tbe  Ibllowing  de- 

tue  gi  tm      ^o  M  —Wbde    rea  N     II  appeared   enUal  near  tbe  WliJte  Sw 

L,  the  pressure  &U  cotis  derabl    o  er  that  port  ou  of  Ross  a  jnst  nortb  of  tbe 

,  fbrnuDt,  by  monuug  of  the  tttb  an  area  ol  29  SO    hiett  29  71   WNW  ,  a  &U 

incbiDiusttTkenty  fourhonrs   NUiolue  v  29  tj5  ^     tvlallof 0  23uic1    LnKan 

tlin.  a  am  of  0.31  inch,     »tb,  depreaSiH]  abont  sUtionary;  EiefT,  2S.8S,  NE.; 

i»,  2B.Slt,  8.;  Lngan,  ■aS.Sl,  SE.     lOth,  Kieff,  29. T7,  NW.:  Nikc»WeT,  29.S1 

,  LDI^n,  29.fK<.  E.     During  the  day  area  No.  VII,  then  central  over  the  White 

tj  fbrmed  a  burametdi.'  trough  of  39.60,  wbii-b  extended  soathwaid  to  pondlel  60°  N,, 

wUeh,  liy  mnmingof  tile  II,  area  No.  VI  corobiued;  loivestbaxometer  at  Moscow, 

'  NW,,  A  liill  of  (12(1  inch  in  past  twenty-four  hoois.    No.  XL— Dnring  the  14th 

mu  a  liiU  in  prtssnre  of  team  0,25  to  0.35  inch  over  Switxeilaiid  and  northern 

nlnde  a.  nnd  SW.,  accompanied  by  light  to  heavy  rains,  presanre  generally  below 

By  roonung  of  tbe  ISth  a  decided  depression  had  Ibrmed  over  the  central  portion 

t  Italy  iiioloi<rd  wilhin  the  isobnr  of  29.e0;  Leghorn,  29.38,  W.,  a  fall  of  0.49  inch  in 

rt  twpQtT-i'.mi-  lioiira;  Pesuro,  29.39,  SW.,  a  Ml  of  0.41  inch;  Genoa,  29.41,  N.,  a  MI 

I.;  I'liireuce,  S9.43,  W. ,  a  Ml  of  0. 42  inch.     17tb,  withriaingpreaaure,  clear- 

r  .mil  northerly  winds  the  central  area  passed  eastward  intonortbeniTiiTkey; 

;  I 'I.   "I  4;;,  NW.,  rath,  a  fall  of  0.32  inch  in  past  twenty-four  hours;  Con- 

:.  SSW.,  a  fell  of  0.39  inch;  Valona,  29.83,  8.,  olondy,  1.B5  inches  rwn- 

vtliiir  hours.     IBth,  depression  central  in  eastern  Austria;  Lenibcrg, 

i.  i!  ~(iirm,  2.01  inches  rainlall  in  post  twenty-four  hours;  Hermannstodt, 

.  U . ,  .->/;. Uitnar,  29.80,  SW. ;  8zegedin,  29.80,  W,     During  the  day  thia  depres- 

» idcutily  over  weelem  Russia  through  the  influence  of  area  No.  xn  then 

g  to  the  eastward  near  the  Gulf  of  Finland,  but  ou  that  day  tlie  isobar  of  29.00 

d  eouthnnrd  to  the  Black  Sea  and  covered  nearly  the  whole  of  central  Europe. 

X— The  powerfolly  distnrbiufj  effects  of  area  No.  XIII,  particularly  on  the  2mi 

t,  cau^ng  the  lowest  barometriE  readings  of  the  month  over  Europe,  appenred  to 

imenlal  iu  the  formation  of  another  depression  over  Italy.    On  the  morning  of 

I  the  hojometer  indicated  a  fall  of  &om  0.2o  to  0.50  inch  in  past  twenty-four 

n  ftl  northern  stations,  the  eentral  area  being  inclosed  by  the  isobar  of  29.60;  lowest 

r,  29,.51  at  Leghorn;  rainthll  quite  general.    22d,  with  incrensed  pressure,  the 

Ceotml  area  ('29.80)  covered  the  southern  half  of  the  kingdom;  winds  variable,  lowest 

tcr  ^Sl.  '<S  .It  Coeeiiza,  l.OT  inches  rainfall  in  past  twenty-four  hours.     33d,  ct^ntml 

Tiillf^y  ol  the  Danube,  accompanied  by  quito  general  taina,  nitli  northwesterly 

ivffi   \ti-i  li.i  and  -iuu  lb  easterly  winds  over  Turkey.     Over  Italy  northerly  winds 

Lii<  iiil.     By  morning  of  tbe  24th  depression  had  disappeared  to 

'  li  iiresure,  30.20,  prevaiiing  in  the  vicinity  of  the  Caspiaa 

■  "  I  .irtedou  the  Asiatic  coast,  altbougb  this  month  iBOue(li>Bt 

ii  ill*  typhoon  seasonof  the  China  and  Japan  seas.     Thereare 

jn,...-  .,...,.  ,.,:  „.f;.,  ...  vt'saels  which  indicate  tlie  presence  of  these  storms,  but 

a  is  iiicyulai-  mid  ilie  stations  on  tie  Asiatic  cooet  are  so  few  from  which  re- 

«  regularly  received,  that  it  is  not  deemwl  advisable  to  attempt  the  iudiuution 

n  tracks  ou  the  chart,  and  the  Ibllowing  disconnected  data  is  fumiabed,  priuci- 
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pallv  from  the  reports  of  vessels:  Steamship  Gaelic,  Hong  Kong,  8th,  29.59,  NE.,  force 
8  to*9;  9th,  29.80,  NNE.,  force  2;  10th,  29.91,  NE.,  force  5,  heavy  squalls  at  intervals. 
Hong  Kong,  9th,  typhoon  a  little  to  the  south;  at  4.30  p.  m.,  29.32,  typhoon  probably 
moved  from  SE.  toNW.  Manila,  7th,  29.70,  WSW.;  8th,  29.79,  S.  Zi-Ka-Wei,  26th, 
between  4.45  and  5.00  a.  m.,  typhoon  passed  over  station,  wind  shifted  fix)m  ESE.  to 
WNAV.,  lowest  barometer  29.76.  Macao,  26th,  29.97,  a  fall  of  0.11  inch  in  past  twenty- 
fonr  hours,  wind  shifted  from  SE.  to  S.  Hong  Kong,  25th,  heavy  NE.  gale.  Manila^ 
26th,  29.81,  NE.  Steamship  Gaelic,  23d,  in  25<>,  18^  N.,  119°  59^  E.,  30.10,  N.,  fofce 
5,  rough  sea,  threatening;  24th,  in  27°  04^  N.,  124°,  01^  E.,  29.90,  SSE.,  force  4,  mod- 
erate sea,  threatening;  25th,  in  28°  56^  N.,  128°,  SV  E.,  29.82,  W.,  force  5,  rough  sea, 
rain;  26th,  in  30°,  29'  N.,  133°  11'  E.,  30.00,  NW.,  force  5,  rough  sea,  squally.  Nag- 
asaki, 26th,  29.66,  a  fall  of  0.45  inch  in  past  twenty-four  hours,  wind  shifted  from  N., 
to  W.,  rainfell  1.86  inches;  27th,  30.00,  NW.,  cloudy.  Hiroshima,  26th,  29.80,  a  &11 
of  0.35  inch  in  past  twenty-four  hours,  wind  shifted  from  ENE.  to  NNE.,  raiAfall  1.30 
inches;  27th,  29.91,  NNW.,  clear.  Tokei,  26th,  30.10  a  rise  of  0.07  inch  in  pasttwenty- 
four  hours,  wind  shifted  from  NNW.  to  N.,  rainfall  1.58  inches;  27th,  29.64,  N.,  rain- 
fall 1.08  inches.  Waykayama,  26th,  29.91,  a  fall  of  0.22  inch  in  past  twenty-four  hours, 
wind  shifted  from  NE.  to  ENE.,  rainfall  5.59  inches;  27th,  29.83,  N.,  cloudy.  On  the 
28th  a  pressure  of  from  30.03  to  30.17  covered  the  Japan  Islands,  winds  shifting  to  SW. 
and  NW.  with  clearing  weather.  It  seems  very  probable  from  a  study  of  the  daily 
charts  since  the  24th,  notwithstanding  the  scarcity  of  data,  that  a  typhoon  appeared  on 
that  date  over  the  China  Sea,  south  of  Hong  Kong,  pursuing  thereafter  a  northeasterly 
course,  hugging  the  coast  closely,  perhaps  crossing  the  Island  of  Formosa,  and  aft»r 
reaching  the  latitude  of  the  Lew  Chew  Islands  curved  more  to  the  east,  then 
again  to  the  northeast,  passing  off  the  Bay  of  Yeddo  on  the  27th.  It  will  be 
seen  from  the  following  record  of  maximum  readings  for  the  month  over 
the  Japan  Islands  and  along  the  Asiatic  coast  from  25°  to  50°  N.,  that  few  typhoons 
could  have  pursued  their  customary  paths  between  thcvse  parallels:  1st,  30.27;  2d,  30.29; 
3d,  30.33;  4th,  30.52;  5th,  30.34;  6tb,  30.25;  7th,  30.25;  8th,  30.29;  9th,  30.44;  10th, 
30.39;  11th,  30.24;  12th,  30.20;  13th,  30.24;  14th,  30.27;  15th,  30.34;  16th,  30.33;  17th, 
30.33;  18th,  30.26;  19th,  30.22;  20th,  30.26;  21st,  30.21;  22d,  30.27;  23d,  30.21;  24th, 
30.22;  25th,  30.15;  20th,  30.10;  27th,  30.22;  28th,  30.32;  29th,  30.32;  30th,  30.32;  3l8t, 
30.28.  Over  the  China  Sea  and  Philippine  Islands  the  development  and  passage  of 
typhoons  may  have  occurred  with  the  usual  frequency,  but  little  can  now  be  said  re- 
garding that  probability,  owing  to  the  extreme  paucity  of  reports  from  these  localities. 

TEMPERATUPwE  OF  THE  AIR. 

The  mean  temperature  of  the  air  for  September,  1881,  is  shown  by  the  isothermal 
lines  (in  red)  on  Chart  No.  II.  The  tabic  of  mean  and  comparative  temperatures  in  the 
right-hand  corner  of  the  chart  shows,  in  the  first  column,  the  average  for  the  month 
throughout  the  various  districts,  as  deduced  principally  from  observations  taken  at  Sig- 
nal Service  stations.  In  the  two  remaining  columns  are  shown  the  means  for  the  present 
month  and  the  departures  of  such  means  from  the  average  for  many  years.  South  and 
east  of  a  line  extending  southwestward  from  Lake  Michigan  to  New  Mexico,  the  tem- 
perature is  everywhere  above  the  normal.  The  excess  ranges  from  about  normal  in  the 
Florida  peninsula  and  Kio  Grande  valley  to  8°. 9  in  the  Lower  Lake  region.  There  is  a 
slight  excess  reported  from  the  Southern  I'acific  Coast  region.  The  mean  temperature 
of  the  present  month  is  remarkably  high  over  the  eastern  portion  of  the  country.  In 
comparison  with  previous  years  the  departures  from  normal  are  found  to  be  the  largest 
by  from  2°  to  3°  tliat  have  occurred  since  the  establishment  of  Signal  Service  stations. 
The  region  of  greatest  excess  (from  -j-5°.7  to  -|-8°.9)  is  embraced  by  the  following  dis- 
tricts?: Upper  Mississippi  Valley,  Ohio  Valley  and  Tennessee,  Middle  Atlantic  States,  and 
the  Lower  Lake  region.  Since  1872  the  following  are  the  maximum  departures  of  ex- 
cess, with  corresponding  districts:  1873,  -|-0°.6,  AVest  Qulf  States;  1874,  4-5°.8  and 
-|-4°.7,  Upper  and  Lower  Lakes,  respectively;  1875,  all  deficiencies;  1876,  all  deficiendes; 
1877,  -|-5°.9  and  +4°.  6,  in  the  Upper  Missouri  and  Upper  Mississippi  Valleys,  respect- 
ively; 1878,  +3°.6,  Upper  Lakes;  1879,  -|-5°.8,  Western  Plateau;  1880,  +1°.8  and  +1°.9, 
in  New  England  and  the  Northern  Plateau,  resi)ectively.  Throughout  the  Plateau  and 
in  the  Middle  and  Northern  Pacific  Coast  regions,  in  Minnesota  and  the  Missouri  Valley, 
the  temperature  is  below  the  average,  the  deficiency  ranging  from  — 0°.8  in  Minnesota 
to  — 5°.  1  in  the  Northern  Plateau. 

Knnges  of  temperature  at  signal  service  stations. — Monthly  ranges  in  general  varied  from 
25°  to  40°  over  the  country  east  of  the  Eocky  Mountains,  and  from  45°  to  60°  to  the  west- 
ward of  that  region.  The  smallest  ranges  were :  Punta  Kassa,  20° ;  Key  West,  21° ;  Ports- 
mouth, N.  C,  22°;  Hatterasand  Fort  Macon,  23°;  Port  Eads,  24°;  Charleston,  Savan- 
nah, Galvestcp,  and  Jacksonville,  25°;  Cedar  Keys,  Charlotte,  Smithville,  and  Wood's 
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Hull,  26°;  Chiocoteagne,  a?^-,  Cape  Heniy  ond  Norfolk,  2S'.  Tho  largest  were:  Fort 
Gibson,  TJ";  North  Platte,  73°;  Eiigle  Rock,  63%  WinnemDcca,  63°;  Fort  B«iiDclt,imd 
Campo,  65°;  Yikokton,  64°.  The  daily  ranges  varied  in  thedifferent  difltrictsasfollowa: 
New  England,  l.i"  at  New  Shoreham  to  33°  at  ^. 
lltatcher's  bland;  Middle  Atlantic  States,  19°  5 
at  Atlantic  City  to  35°  at  Sandy  Hook  aud  ' 
■Washington;  South  Atlantic  States,  15°  i 
Charleston  and  Portsmouth  to  24°  at  Augnttta  - 
FItiiida;  Peninsula,  17°  at  KevWcstto  19' at  - 
Cedax  Kcjs;  Eastern  Gulf  States,  30°  at  Pen-  < 
Musola  to  29°  nt  VicksbuTgh;  ^Veftcm  Gulf 
States,  13°  at  Port  Eads  and  16°  at  Galveston 
to  38°  at  Shreveport  and  47°  at  Port  Giheon; 
Ohio  VoAey  and  Tconeseee,  33°  at  Cincinnati 
to  32°  at  Knoxville  and  Champaign;  Lower 
liike  region,  34°  at  Toledo  to  31°  at  BdRUIo; 
Upper  Lake  region.  aTi"  at  Gmnd  Haven  and 
EMsmaba  to  33°  at  Chicago;  Upper  Miaaitiaippi 
Valley,  27°  nt  Cairo  to  35°  at  IHibiiiiue  ai  " 
44°  at  Saint  Paul;  Missouri  Valley,  32° 
LeaveDWOrth  to  43°  atFort  IScnnett;  extreme  \ 
Northwest,  34°  at  Moorehcad  to  45°  at  Fort 
Bufbrd;  Xorthem  Slope,  40°  at  Cheyenne  to 
50°  at  Forf  Keogh  and  North  Platte;  Middle 
Slope,  47°  nt  Fort  Elliott  to  41°  at  Denver  and 
45°  at  Dodge  Citv;  Southern  Slope,  24°  at  ! 
Henrietta  to  39°  at  Concho  and  41°  at  El  Paso; 
Bio  Grande  Valley,  !W°  at  Brownsville  to  ;J6° 
at  BioGiandcand  IJS'atCustmvillc;  Northern 
Platean,  40°  nt  Lewiston  to  47°  at  Missonln; 
Middle  Plateau,  33°  at  Salt  Uke  City,  35°  at 
Pioche,  ond  57°  at  Wiiincninera ;  Southern 
PUtcan,  35°  at  Fort  Grant  to  45°  at  I'rescolt 
aud  46°atLaMesilla;  North  Pacific  const,  35° 
atOlympia  to  4'1°  at  lioscbar^;  Middle  Pacific 
coast,  32°  at  San  Francisco  to  33'  at  Sacra- 
mento; Southern  Pacific  coa.-^t,  23°  at  San 
DicfHi  to  45°  at  Los  Angeles  and . v."  at  Campo. 
J)itTialioii»  from  mcaj  Umprraliirfi'. — Under 
this  heading  departnrcA  exhibited  by  thn  le-  ! 
ports  from  the  regular  Signal  Senice  stations 
an  Hhonn  in  the  table  of  comparative  tern-  [i. 
peratnres  on  the  risht-liand  side  of  Chart  No.  ■ 
IL  The  following  items  of  iniportmce  in  eon-  : 
nection  with  this  subject  are  reported  by  vol- 
untary obsen-ers:  Canjieclicul ;  Soulliington,  !- 
month  marked  by  extreme  beat;  meim  teni-  ! 
pemtnrc  fur  above  tho  average;  higher  tlian 
the  mean  of  Angnst  for  the  past  si.'c  years,  ! 
and  the  mean  of  Juno  for  the  past  twelve  years,  ' 
bring  nearly  e<iual  to  the  mean  of  the  warm  '- 
Jnly  of  187b.     Ilfiaoin:  Itoekford,  mran  tem-  j" 

Sraturecon.'iiderahlyabovetheaverage.  loica:  ! 
inton,meanteraperatnre7°.8abovcthemean  " 
for  1880, and 9°.0above  the meanforierO;  fiist  '.' 


the  mean  forthc  pasttbirteen  years.  Mainr:  Gardiner,  mean  tomperntnre  3°  above  that 
of  pa."*  forty-five  years;  hut  three  instances  during  that  perioil  where  the  monthly  means 
exceeded  that  of  the  present  month;  in  ISll  mean  tcmpcnitnrc  3°. 05  above  the  mean  of 
the  present  month.  Maryland:  Fallston,  mean  temperature  9°.7  above  mean  of  past 
ten  yeais;  Sandy  Springs,  mean  tempetalnre  7°  above  that  of  the  past  fiHeen  yeani; 
warmer  than  any  August  for  past  ten  years,  and  warmer  than  any  .Tune  for  the  past 
fifteen  years,  MiMovri:  Saint  Louis,  tho  Slissouri  Weather  Service  reports:  Mean  tem- 
perature eonsiileTably  above  the  average  of  the  past  fprty-fivcvenrs;  hiKhest  mean  during 
that  period,  76°.0  In  1654;  liiahest  maximum  102°.5  in  September,  1864:  lowest  mini- 
mum, 33°  in  Septcmlwi,  1839.     Sdirashi:  Nebraska  Weather  Serviec  reports:  Mean 


74  REPORT   OF   THE   CHIEF   SIGNAL-OFFICER. 

temperature  of  the  State  4®  above  September,  1880.  New  Hampshire :  Contoocookville, 
mean  temperature,  5°. 2  above  the  average  for  the  past  eleven  years.  Nnc  York: 
Waterburg,  mean  temperature  unprecedented  as  compared  with  the  average  of  the  past 
ten  years;  warmest  September  during  that  period  occurred  in  1878,  which  was  1)'^.4  be- 
low that  of  the  present  year;  the  highest  mean  temperature  recorded  for  any  month 
during  the  past  ten  years  occurred  in  July,  1878,  and  is  only  0°.8  above  that  for  Sep- 
tember, 1881.  North  Volncy,  mean  temperature  8°. 9  above  that  for  the  past  thirteen 
years;  highest  mean  for  any  September  during  that  period  was  G4°. 2  in  1869,  which  mean 
is  5®  below  that  of  September,  1 88 1 .  Pennsylvania  :  Dy  berry ,  mean  temperature  G°.  5  above 
that  of  past  twenty  years.  West  Cliester,  mean  temperature  considerably  above  the  aver- 
age for  the  past  twenty -six  yeara.  Texas :  Clarlcsville,  mean  temperatuie  5°  above  the  mean 
for  the  past  twelve  years.  Vermont :  Woodstock,  mean  temperature  6®.  5  above  the  mean 
for  the  past-  ten  years;  13°. 5  above  the  mean  of  September,  1871,  and  considerably 
warmer  than  any  September  for  the  past  fourteen  years;  warmest  September  during  that 
period  occurred  in  1880,  mean  59°.  C3 ;  coldest  in  1871,  mean  49°.  Virginia :  Johnsontown, 
warmest  September  in  past  thirteen  years;  highest  mean  temperature  (74°. 6)  during 
that  period  occurred  in  1878,  which  is  5°.  2  below  the  mean  of  the  present  month. 
West  Virginia:  Flemington,  mean  temperature  remarkably  high;  month  unusually  hot. 
Helvetia,  mean  temperature  7°.  9  above  that  of  past  five  years. 

High  temperatures. — The  maximum  temperatures  of  the  month  have  in  many  instances 
been  very  remarkable,  yet  the  suffering  to  animal  and  vegetable  life  did  not  assume  the 
proportions  of  either  of  the  two  previous  months.  The  regions  within  which  the  ex- 
tremes of  heat  occurred  coincided,  as  in  July  and  August,  with  that  seotion  of  the  coun- 
try reporting  the  greatest  departure  of  the  monthly  mean  from  the  average  for  many 
years.  Compared  with  August  there  has  been  a  very  decided  translation  eastward  of  the 
area  of  excessive  heat,  and  a  remarkable  increase  of  relative  departures  from  the  normal. 
The  maximum  temperatures,  occurring  as  they  did  between  the  4th  and  the  10th,  became 
associated  with  the  passage  of  low  areas  Nos.  I  and  II,  whose  extreme  northerly  courses 
were  conducive  to  the  accoinpanying  movement  of  continued  southerly  winds  over  the 
central  and  eastern  portions  of  the  country.  Dubuque,  5th,  one  case  of  sunstroke,  first 
reported  this  year.  Chicago,  6th,  94°,  highest  since  1873.  Cincinnati,  during  the  week 
ending  the  10th  three  fiital  cases  of  sunstroke  occurred.  Baltimore,  6th,  several  cases  of 
sunstroke;  7th,  101°,  highest  ever  recorded.  Philadelphia,  7th,  101°. 5,  highest  for  the 
jwflt  ten  years.  Fort  Myer,  Va.,  7th,  102°,  highest  ever  recorded.  Freehold,  N.  J.,  7th, 
100°,  hottest  since  1873;  work  suspended  in  the  miUs  and  at  the  iron  foundery.  New 
York  City,  27th,  102°  in  the  shade;  two  sunstrokes,  none  fatal.  Southington,  Conn., 
7th,  100°,  highest  ever  experienced.  Cliarleston,  111.,  5th,  102°,  highest  for  many  years; 
extreme  suflfering  from  heat.  Upper  Alton,  111.,  5th,  101°.  Anna,  111.,  5th,  102°.  La- 
conia,  Ind.,  5th,  101°.  Vevay,  Ind.,  5th,  100°.  Forsyth,  Ga.,  4th,  100°.  Kockford, 
111.,  5th,  mean  temperature,  83°. 5,  highest  daily  mean  reported  during  summer. 
Muscatine,  Iowa,  5th,  103°.  Clay  Centre,  Kans.,  3d,  109°.  Independence,  Kans.,  3d, 
105°.  Lawrence,  Kaas.,  daily  maximum  temperature  exceeded  90°  on  fourteen  days. 
Fallston,  Md.,  7th,  102°.5,  higher  than  the  highest  maximum  ever  before  recorded. 
Sandy  Springs,  ^Id.,  7th,  98°. 7  higher  than  the  maximum  temperature  for  any  Septem- 
ber during  the  past  fifteen  years,  and  3°  above  the  highest  maximum  for  the  year  1881. 
Woodstock,  Md.,  6th,  98°,  the  highest  maximum  for  September  during  the  past  sixteen 
years.  Dyberry,  Pa.,  7th,  95°,  8  higher  than  the  highest  maximum  recorded  during 
September  for  the  past  twenty  years.  Woodstock,  Vt.,  7th,  93°;  0°.4  above  the  highest 
maximum  of  any  September  during  the  past  ten  years. 

Low  temperatures, — Fort  Supply,  Ind.  T.,  7th,  275  head  of  cattle  and  three  horses  re- 
ported frozen  to  death  at  Beaver  Creek,  twelve  miles  west  of  station;  confirmatory  report 
from  Castroville,  Tex.,  10th,  stated  that  a  large  number  of  cattle  were  chilled  to  death 
near  Fort  Supply,  from  an  extremely  sudden  fall  in  the  temperature. 
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Proat. — Id  the  Tariona  States  and  Territories  it  waa  reported,  aafollowB:  Arizona,  24th, 
29th;  Arkansas,  16th;  Caliibrnin,  Citmpo,  Istto  24th,  2Tth,  29tb,  30tb;  Colorado,  lOth; 
Dakota,  6th,  7th,  8th,  Hth  to  17th,  21st,  22d,  26th,  28th;  Idaho,  2d,  Cth  io  Itttli,  lUtb 
to22d,  24Ui,  26th,  27th,  29th,  30th;  Illinois,  10th,  13th;  loua,  lOth,  12lh,  2eth;  Kan- 
Bas,  16th,  17th;  Maine,  7th,  2l9t,  32d;  Mossachnsetts,  2i!,  28th;  Michigan,  14Ui,  -liSth, 
29th;  Minnesota,  6th,  7th,  15th,  23d,  aeth,  28th,  30lh;  Missouri,  11th,  Ititli;  Slontana, 
lat,  2d,  5th,  7th,  8th  to  lTth,2l3t,2Sth  toSOth;  Nebraska,  JGth,  28th;  Sew Hami>shire, 
13th,  28th;  New  York,  12fh,  14th,  29th;  Nevada,  4th,  Oth,  7fh,  19th,  24th,  27tli,  20th, 
30th;  Ohio,  12th;  Oregon,  10th,  27th,  30th;  PcnnBjlvaiiia,  13th,  14th;  Tennessee,  ISthj 
Teias,  7th,  17th;  Utah,  6th  to  10th,  25th  to  27th,  30th;  Vermont,  21st,  ±i.i,  30th; 
'Washington  Territory,  2d,  Gth,  Oth,  26th,  30th;  Wisconain,  28th,  aoth;  ^Vjomiujr,  10th, 
15th  to  17th,  30th. 
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7^  f.— Fort  Gihsoii,  ICtli,  fumii'd  iu  eximni-d  pl:icc,i.  ClayCei 
^anc.  liiXh,  one-tenlh  inch.  ICaglo  l^M^k,  Ijth,  imu-«i(;hth  i 
Sdth,  veij-  thiu;  Uuiso  City,  •2C,ll\;  Wiuucmuttii,  lllb,  IHlli. 


The  )!ciicru1  duitri}jutioD  of  rainrall  for  the  month  o(  Septenihcr,  1861,  is  £hown  on 
Chart  No.  Ill,  from  the  reports  of  over  five  hnmlred  statioDS.  From  the  tuble  in  the  left- 
hancl  corner  of  the  chart  is  obtained  a  mouthly  average  for  eoth  of  the  various  districts, 
<lctfiii lined  from  the  records  (eoveriog  a  ]>erio<l  of  many  years)  of  Signal  Service  stations, 
Hndal)iOacomparisonoflho  present  month  with  Buch  averages.  Upon  examination  of 
the  clinrt  it  is  found  that  the  monthly  rainfall  is  decidedly  ubove  the  average  through- 
out the  central  portionsof  the  country,  the  regions  oi  excess  being  most  marked  in  the 
i'pper  Mississippi  and  Missouri  Valleys.  With  tlie  cxiieption  of  Minnesota,  these  were 
the  regions  of  considerable  deficiency  in  August.  Minnesota  reports  the  largest  extern 
(4.-J4  inches)  that  has  occurred  in  that  State  since  the  establishment  of  Signal  Service 
stations,  and  vith  the  exception  of  an  excess  of  5.S0  inches  iu  the  West  GiSf  States  in 
l^rTS,  is  the  largest  ever  reported  by  any  district.  The  marked  excess  of  3.59  inches  in 
the  Upper  Mississippi  Valley  is  by  lar  the  largest  ever  reported  by  that  district.  thonKit 
highest,  2.35  inches,  occurred  in  September,  1876.  With  regard  to  the  Missouri  Valley, 
the  c.\cess  there  reported,  3.03,  is  the  largest  since  1S73,  the  next  highest,  2.1U  inches, 
(Ki'urred  in  187G.  Throughout  the  Atlantic  caist  States  and  reaching  uortliwestwiu^  to 
iiKlude  the  Ohio  Valley  and  the  Lower  Ijiko  region  deficiencies  ranging  from  0.43  inch 
to  9.G1  inches  occur.  A  slight  deliciencyis  reported  from  the  North  Pacific  Coast  region, 
while  the  South  Pacific  Coast  is  normal.  In  the  Platean  and  liocky  Mountain  regions 
the  extremes  are  from  0.00  in  Nevada  to  3.80  in  southeastern  Ariiuina  and  southwestern 
Sew  Mexico. 

Dtrinlioa  feom  aivragr  pfeipilnlioii. — Under  this  heading  departures  exhil)ited  by  the 
reports  from  the  regular  Signal  Service  stations  are  shown  in  the  tjihle  of  compara- 
tive tenipemtures  on  the  left-hand  side  of  IThart  No.  III.  Tlie  following  items  of 
importance    in    connection    with     this    subject    were    reported    by    voluntary   ob- 
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servers: — Connecticut:  Southington,  monthly  rainfall  less  than  for  any  month  since 
1869.  Kansas:  Lawrence,  monthly  rainfall  nearly  double  the  average  of  the  pjist 
thirteen  years;  during  this  period  it  has  been  exceeded  but  once,  viz,  in  Scptein])er, 
1874.  Yates  Center,  monthly  rainfall,  7.80  inches  above  that  of  SeptemlHjr,  1880; 
largest  precipitation  for  several  years.  loica:  Nora  Springs,  monthly  rainfall  exceed- 
ingly large,  being  nearly  four  times  the  average  of  the  past  six  years.  Maine :  Gardiner, 
monthly  rainfall  0.23  inch  below  the  average  of  the  past  forty -five  years.  Maryland: 
F^lston,  monthly  rainfall  considerably  below  the  average;  month  unusually  dry.  Sandy 
Springs,  month  extremely  dry;  monthly  rainfall  below  the  average  of  the  i)a.st  tlfteen 
years.  Massachusetts:  Springfield,  there  has  been  but  three  Septeml)ors  during  the  past 
thirty-three  years  in  which  the  monthly  rainfall  was  below  that  of  Septemljer,  1881,  viz, 
in  1855, 0.74 inch;  1865,  0.65 inch;  1877,  0.78 inch.  Minnouri :  Saint  Louis,  the  Missouri 
Weather  Service  reports:  monthly  rainfall  0.15  inch  below  the  mean  of  the  past  forty -five 
years;  heaviest  precipitation,  10.53  inches,  fell  in  September,  1866.  Nnc  Jersey :  Atco, 
monthly  rainfidl  considerably  below  the  average:  mouth  exceedingly  dry.  Nvhrnska: 
Nebraska  Weather  Service  rej)orts:  avenige  for  the  entire  State,  4.14  inches,  against  3.35 
inches  in  1880,  and  2.20  inches  in  1H7J):  the  average  for  September,  1881,  has  been  ex- 
ceeded but  five  times  in  the  piust  thii-ty  years;  the  monthly  rainfall  at  Howard  (12.96 
inches)  during  the  present  month  is  the  largest  ever  recorded  in  September  in  this  State. 
New  York:  North  Volney,  monthly  rainfall  1.68  inches  below  the  average  of  the  j>ast 
nine  years;  during  that  i)eriod  the  largest  precii)itation  (4.65  inches)  occurred  in  1870, 
and  the  smallest,  1.70  inches,  was  recorded  in  iHdO. 

Special  heavy  raim. — 1st,  Leavenworth,  2.60  inches.  2d,  Toledo,  1.82  in  1  hour  and 
10  minutes.  4th,  Moorehead,  Minn.,  2.57.  5th,  Fort  Uni<m,  N.  Mex.,  2.44:  Fort  Fet- 
terman,  Wyo.,  2.(»0.  5th  and  6th,  Fort  AVallace,  Kans.,  2.50.  6th,  Yankton,  3.45; 
Smithville,  Dak.,  4.08.  6th  and  7tli,  Fort  Supplv,  Ind.  T.,  3.18.  9th,  Smithville,  N. 
C,  2.41.  9th  and  10th,  Xeillsville,  Wis.,  4.30;  Genoa,  Nebr.,  2.70  in  10  hours  and  30 
minutes.  11th,  San  Antonio,  3.09;  Eagle  Pass,  2.87.  13th,  Charleston,  2.46;  Decatur, 
2.27;  Fort  Griffin,  Tex.,  2.76.  13thand  14th,  Ashwood,  Tenn.,  3.90.  1 1th,  Fort  Macon, 
N.  C,  2.68;  Shreveiwrt,  4.06;  Ellsworth,  N.  C,  6.00in  11  hours.  14thand  15th,  Vicks- 
burgh,  3.85;  Pensiicola,  5.62;  Montgomery',  2.75;  Mobile,  4.30;  Fort  Barrancas,  Fla., 
4.72;  Favette,  Miss.,  3.20;  Auburn,  Ala.,  3.78.  15th,  Na.shvillo,  4.21;  Grand  Haven, 
2.70:  Memphis,  2.51.  15th  and  161h,  Niles,  Mich.,  2.43;  Wytheville,  Va.,  3.11;  Inde- 
pendence, Iowa,  2.15  in  7  hours;  Highlands,  N.  C.  3.75.  15th  to  17th,  Ellsworth,  N. 
C,  13.00  in  44  hours.  16th,  Cedar  Keys,  4.49;  Aiken,  S.  C,  2.60.  16th  and  17th,  Au- 
gusta. Ga.,  6.12.  17th,  .Marietta,  Ohio,  2.35.  17th  and  18th,  AVvtheville,  Va.,  2.20; 
Highlands,  N.  C,  4.05.  2:5d,  Smithville,  2.24.  24th,  Ali>ena,  2.50  25th  and  26th, 
Mobile,  6.01.  26th,  Dubuque,  4.01:  Port  Eads,  La.,  4.19.  26th  and  27th,  Elsworth, 
N.  C,  4.00;  Fort  Brady,  Mich.,  2.83.  27th,  Coldwater,  Mich.,  2.27.  27th  and  28th, 
Highlands,  N.  C,  4.25;  Pierce  City,  Mo.,  4.20.  28th,  Vevay,  Ind.,  2.40;  Litchfield, 
Mich.,  3.00;  Fort  Scott,  Kans.,  2.79;  Fort  Smith,  Ark.,  2.72.  28th  and  29th,  Manhat- 
tan, Kans.,  3.27;  Fort  Snelling,  Minn.,  3.04;  Howard,  Nebr.,  5.80  in  26  hours.  29th, 
Northfield,  Minn.,  2.43;  Logan,  Iowa,  2.40;  Omaha,  3.67;  Neillsville,  Wis.,  3.70;  Saint 
Paul,  2.68;  Duluth,  2.88;  Nora  Springs,  Iowa,  4.00;  ^larquette,  4.44.  30th,  Dubuque, 
2.27;  Fort  Scott,  Kans,  5.18  in  9  hours;  Decatur,  Tex.,  4.44;  Mason,  3.21;  Springfield, 
HI.,  2.74;  Jacksborough,  3.27;  Brack ettville,  2.52;  Nelson,  Tex.,  4.00  in  1  hour  and 
30  minutes;  Fort  Gibson,  2.50;  Brunswick,  Mo.,  2.50;  Boonville,  Mo.,  3.18. 

Largext  monthly  rainfalls. — Elsworth,  N.  C,  26.50  inches;  Neillsville,  AVis.,  14.01; 
HiglUands,  N.  C,  13.40;  Nora  Springs,  Iowa,  13.05;  Marquette,  Mich.,  12.71;  Howard, 
Nebr.,  12.36;  Caldwell,  Kans.,  12.15;  Mobile,  11.71;  Embarrass,  AVis.,  11.60;  Duluth, 
11.52;  Franklin,  N.  C,  11.35;  Wellington,  Kans.,  11.19;  La  Crosse,  10.87;  Key  West, 
10.71;  Fort  Snelling,  Minn.,  10.54;  Northfield,  Minn.,  10.27;  Dubuque,  10.26;  Inde- 
pendence, Iowa,  10.20;  Monticello,  Iowa,  10.15;  Cresco,  Iowa,  10.03;  Saint  Paul,  9.95; 
Belle  Plain,  Kans.,  and  Minneapolis,  Minn.,  9.90;  Escanaba,  9.48;  Fort  Scott,  Kans., 
9.41:  Indei)endence,  Kans.,  9.11;  Big  Creek,  Nebr.,  9.01;  Chamois,  Mo.,  8.93;  Milan, 
Kans.,  8.90,  Fort  Barrancas,  Fla.,  8.82;  Yankton,  Dak.,  8.61;  Fort-  Brady,  Mich.,  8.53; 
Pensacola,  Fhi.,  8.47;  Omaha,  8.36;  Yates  Center,  Kans,  8.31;  Smithville,  N.  C,  8.24; 
Madison,  Wis.,  8.17;  Manitowoc,  Wl«<.,  7.85;  Ames,  Iowa,  7.63;  Guttenburgh,  Iowa, 
7.50;  Sedalia,  Mo.,  7.42;  Cedar  Keys,  Fla.,  7.41;  Nile*,  Mich.,  7.36;  Evansville,  Ind., 
7.30;  Port  Eads,  La.,  7.24;  Punta  Rassa,  Fla.,  7.20;  Argj'le,  Kans.,  7.10;  Auburn,  N. 
H.,  7.02;  Augusta,  Ga.,  7.01;  Leavenworth,  6.89;  South  Haven,  Kans.,  6.85;  Coming, 
Mo.,  6.73;  Grand  Haven,  6.71;  Muscatine,  Iowa,  6.59:  Indianola,  6.51;  Nashville,  6.49; 
Lexington,  Mo.,  and  Springfield,  111.,  6.43;  Kansas  City,  Mo.,  6.20;  Ali)e.na,  6.16;  Mount 
Washington,  6.13;  Vicksburgh,  6.11 ;  AVinlield,  Kans.j  6.10. 

Smallest  monthly  rainfalls. — Anaheim,  Brentwood,  Brighton,  B.\Ton,  Colton,  Fort  Yuma, 
San  Gorgonio,  Turlock,  Stockton,  Tracy,  Summit,  Martinez,  Woodland,  Menlo  Park, 
Monterey,  Modesto,  Kingsburgh,  Tulare,   Sumner,  Mojave,  liavenna,  Newhall,  San 
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Fernando,  Spadra,  Wliite  Water,  Indio,  and  Mammoth  Tank,  Cal. ;  Pioche,  Reno,  Wads- 
worth,  Beowawee,  Elko,  Halleck,  Wells,  Toano,  and  Tecoma,  Nev. ;  Kelton,  Promon- 
tory, and  Terrace,  Utah;  Eagle  Rock,  Idaho,  Terr>''8  Landing,  Mont.,  andCasa  Grande, 
Ariz.,  none;  Los  iVngeles,  Livermore,  Boca,  and  Antioch,  Cal.,  and  Fort  McDennit, 
Nev.,  trace;  Campo,  Delano,  and  San  Jose,  Cal.,  0.02  inches;  Poway  and  Goshen,  Cal., 
0.03;  San  Diego  and  Solidad,  Cal.,  and  Browns,  Nev.,  0.04;  Borden,  Truckee,  and 
Tuohey's  Ranche,  Cal.,  Yuma,  Ariz.,  and  Fort  Washakee,  Wyo.,  0.05;  Miles  and  Ten- 
nant,  Cal.,  and  Hot  Springs,  >sev.,  0.08:  Point  San  Jose  and  Visalia,  Cal.,  and  Eugene 
City,  Oreg.,  0.00;  Salimas  City,  San  Buenventura,  Oakland,  and  lone,  Cal.,  Carlin  and 
Golconda,  Nev.,  0.10;  Otego,  Nev.,  and Texius Hill,  Ariz.,  0.12;  Caliente,  Napa,  and  Pleas- 
anton,  Cal.,  and  Palisade,  Nev.,  0.13;  Merced,  Cal.,  0.14;  Humboldt,  Nev.,  0.15;  Battle 
Mountain  and  Wiunemucca,  Nev.,  and  San  Mateo,  Cal.,  0.16;  Farmiugton  and  Presidio, 
Cal.,  0.17;  Lathrop,  Cal.,  and  Fort  Bridjj;or,  Wyo.,  0.18;  I-.emooreand  Rio  Vi.sta,  Cal.,  0.20; 
Davis, Cal., 0.23;  Bidwell,  Gait, and Hollister,  Cal.,andBrookhaven,  N.Y.,  0.24;  SanFran- 
cisco  and  Alcatraz  Island,  Cal.,  and  Boise  City,  Idaho,  0.25;  Blue  Creek,  Utah,  0.29; 
Fort  Gaston,  Petaluma,  Rocklin,  Sacramento,  and  South  Valejo,  Cal.,  and  Linden  and 
Somerville,  N.  J.,  0.30;  Pajaro  and  Suisun,  Cal.,  and  Carson  City,  Idaho,  0.31;  Teha- 
chapi,  Cal.,  0.32;  Gilroy,  Cal.,  0.34;  Milton,  Port  Angeles,  and  Tehama,  Cal.,  and  Fort 
Keogh,  Mont.,  0.35;  Corinne,  Utah,  and  Williams,  Cal.,  0.37;  Sou thington,  Conn.,  0.38; 
Santa  Cruz,  Cal.,  0.39;  Knight's  Landing,  Cal.,  0.42;  Salt  Lake  City,  0.43;  Angellshuid 
and  Willows,  Cal.,  0.44;  Belvidere,  111.,  Catilwis^:a,  Pa.,  and  Mount  Ida,  Ark.,  0.45j 
Fresno,  Cal.,  0.46;  Calistoga,  Cal.,  0.48;  Maricopa,  Ariz.,  White  Plains,  Cal.,  Delaware 
breakwater,  Del.,  New  Brunswick,  N.  J.,  imd  Fort  Douglass,  Utah,  0.50. 

Rainy  Daya. — The  number  vaned  in.New  England  I'rom  7  to  16 ;  Middle  Atlantic  States, 
4  to  13;  South  Atlantic  States,  4  to  18;  Florida  iVninsula,  18  to  22;  East  Gulf  States, 
7  to  13;  West  Gulf  States,  6  to  17;  Rio  (irande  Valley,  5  to  11;  Ohio  Valley  and  Ten- 
nessee, 9  to  13;  Lower  Lake  region,  9  to  16;  Upper  Lake  region,  13to20;  extreme  North- 
west, 5  to  15;  Upper  Mississippi  Vallev,  7  to  21 :  Misrsouri  Valley,  12  to  17;  Northern 
Slope,  6  to  10;  Middle  Slope,  3  to  7;  Southern  Slope,  4  to  8;  Southern  Plateau,  2  to  7; 
Middle  Plateau,  0  to  3;  Northern  Plateau,  0  to  13;  North  l*acific  region,  7  to  12;  Mid- 
dle Pacific  region,  1  to  3;  South  Pacific  region,  0  to  1. 

Cloudy  days. — The  number  varied  in  New  England  from  2  to  13;  Middle  Atlantic 
States,  1  to  10;  South  Atlantic  States,  1  to  9;  Florida  Peninsula,  3  to  10;  East  Gulf 
States,  3  to  6;  West  Gulf  States,  2  to  9:  Rio  Grande  Valley,  2  to  10;  Ohio  A'alley  and 
Tennessee,  3  to  8;  Lower  Lake  region,  2  to  11;  Upper  Lake  region,  5  to  15;  extreme 
Northwest,  5  to  10;  Upper  Mississippi  Valley,  6  to  11;  Lower  Mis.souri  Valley,  4  to  9; 
Northern  Slope,  3  to  10;  Middle  Slope,  3  to  4;  Southern  Slope,  4  to  8;  Southern  Plateau, 
1  to  5;  Middle  Plateau,  0  to  2;  Nortiieni  Plateau,  2  to  8;  North  Pacific  region,  4  to  8; 
Middle  Pacific  region,  0  to  1 ;  South  Pacific  region,  0  to  4. 

Snow. — Pagosa  Springs,  Colo.,  6th,  on  mountains;  Fort  Shaw,  Mont.,  28th;  Fort  A s- 
sinnaboine,  27th;  Fort  Bridger,  Wash.,  6th,  27th,  28th,  29th;  Fort  AVashakee,   Wash., 
5th,  6th,  29th;  Genoa,  Nebr.,  16th,  slight  fall;  Missoula,  ^lont.,  19th,  on  .surrounding 
mountains;  Eagle  Rock,   Idaho,  2d,  3d,  25th,  29th;  Dayton,  Wash.,  28th;  Pomeroy 
Wash.,  27th;  Winnemucca,  23d,  on  mountains;  Salt  Lake  City,  23d,  on  mountains 
Deadwootl,  5th,  6th,  29th,  30th;  Fort  Meade,  Dak.,  6th;  Cheyenne,  6th,  26th,  27th,  29th 
Fort  Custer,   Mont.,  30th;  Deer  Lodge,   Mont.,  24th,  29th;  Fort  Shaw,  Mont.,  28th 
Helena,  Mont.,  29th;  Fort  Ellis,  Mont.,  24th  to  26th,  29th,  30th;  Superior  City,  Mont. 
25th;  Missoula  Ferry,  Mont.,  lOthtolOth;  Fort  Assinnaboine,  Mont.,  5th,  6th,  30th 
Denver,  8th,  on  mountains;  Saint  Vincent  and  Moorehead,   Minn.,  4th;  Omaha,  16th 
Des  Moines,  16th,  between  this  city  and  Atlantic,  several  inches;  Carson  City,  Nev., 
22d,  on  mountains  west  of  station;  McGregor,  Iowa,  16th,  snow  fell  all  day  in  the 
northwestern  portion  of  the  State,  the  storm  moving  from  NW.  to  SE.,  and  reaching  east- 
ward to  Algona,  Kossuth  County,  where  it  fell  to  the  dej)th  of  four  inches;  Creston, 
Iowa,  16th,  quite  heavy;  a  general  snow  storm  was  reported  I'rom  southern  Minnesota; 
Stuart,  Iowa,  16th,  between  this  point  and  Avoca  on  the  Rock  Island  Railroad,  four  to 
six  inches  reported. 

Snow  from  a  cloudless  sky. — Cheyenne,  Wyo.,  29th,  3.55  p.  m.,  lasting  fifteen  minutes. 

i/a/7  s^or?n«  of  unusual  violence  were  reported  as  follows:  Mankato,  Minn.,  2d,  most 
violent  ever  known  in  this  section ;  hailstones  fifteen  inches  in  circumference  were  picked 
op  after  the  storm  had  passed;  several  pereons  were  seriously  injured  by  the  falling  hail. 
There  was  considerable  wind  and  a  perfect  deluge  of  rain  after  the  hail .  O watonna,  Minn. , 
2d,  wind  shifted  from  northwest  to  south  as  the  storm  advanced,  the  hail  breaking  all 
windows  on  the  south  and  west  exposures.  Lawrence,  Kans.,  29th,  hailstones  two 
inches  in  diameter  fell  in  large  quantities;  every  window  on  the  north  side  of  Massachu- 
setts avenue  broken;  a  heavy  wind  accompanied  the  liail,  uprooting  trees  and  unroofing 
some  buildings.  Moorehead,  Minn.,  4th,  hailstones  one  inch  in  diameter,  breaking  all 
windows  having  western  exposure.  Morgautown,  1st,  hailstones  one-fourth  inch  in 
diameter. 
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Kio^Tn's  BrMiniTY. 


le  prevftitiog  winds  dnrliig  the  month  of  Angust,  1881,  »t  Signal  Serviw  abitions, 
onCliurtNo,  II  b;  ittrowa  wbicb  Qy  willitlii^wiud.     Id  the  South  Atluutic  aod 
.  J,  including  Tt^as,  soutlieaBterly;  Middle  Atlantic  States  and  New  EnKl^id, 
[t  to  soathweati  Lake  i^on  and  Soutlitm  Plateuu,  eiititlierl;;  Eastern  Ilocky 
_  a  slope,  north westetly;  Nortiem  and  Middle  Plateau  and  the  Pacilio  Coiuit 

'a  of  the  air. — The  following  are  tlic  largest  total  tnovcmcnts  at  the  Signal 
MoDDt  Washington,  25,t)3T  mUes;  Port  &U1,  Ind.  T.,  10,.?tt5;  Dodgu 
0^137;  Delaware  Breakwater,  10,039;  New  Shorehan,  R.  L,  9,884;  Chinootragui.-, 
*^;  Henrietta,  Tei.,  9,751;  North  Platte,  0,G45;  Fort  Elliott,  Tex.,  9.1(13; 
t,  Idaho,  8,968;  Decatur,  Tex.,  8,887;  Cape  May,  8,874j  Portsmontli,  N.  C, 
uttJ  Hawk,  i^,GG3:  Concho,  Tex.,  8,375;  Hatteras,  6,330;  iDditmohi,  6,306; 
at,  8,279;  Soudy  Hook,  8,201;  Port  Eads,  La,,  8,109;  Cape  Henry,  8,104;  finn- 
S,Q7:i;  Hnron,  Dnk.,  8,039.  The  smallest  on::  LaMtsillB,  N.  Mcx.,  mi;  Phuuix, 
*— >■> — gh,  1,351;  Silver  City,  N.Mex.,  1,468;  Memphis,  1,8731  AnBQBte,Oa., 
,  Iduho,  1.978;  Florence,  S.Oai;  Botebnrgh.  2,363;  TocBon,  2,318; 
''-'wnila,  Mont.,  2,433;  Montgomery,  2,535;  Brownsville,  Tex.,  2,541; 
;  KnoxvUle,  2,629;  Sprln^eld,  Moss,,  2,053;  Compo,  Cal,,  2,0113; 
;  Olyinpia,  2,734;  El  Paao,  -2.834. 

„ d». — Winds  of  50  milw  per  huur  and  over  were  reported  as  follows:  On  aum- 

r  Hoant  'Wa§hington,  1st,  5th  to  9tb,  Utb,  15th,  IQth  t«  2Sth,  30th;  tmudiuun 

-ita  of  W  miles  NW..  occurred  on  IbI,  22d,  a3d;  Dnluth,  78,  NE..  16th;  Wilming- 

1,  W.,  9th;  Sroithville,  00,  NE.,  fitb;  Eagle  Bock,  55.  SW,,  24lh;  Grand  Haven. 

*.,  4lh;  Cedar  Keys,  60,  S,,  24th;  Dodge  Cily,  50,  W.,  lOtb;  Fort  Assinniboine,  50, 

Lh;  Mwjon.  50,  SE.,  9th;  Moorehcad,  Minn.,  50,  NW.,  4th. 

[  ^omu.— Wilmington,  N.  C,  9th,  must  yiolent  atortu  for  many  yeare;  ugnals 

_  llered  up  at  9.30  a.  ni,  with  a  telegram  from  the  Chief  Signal  Officer  to  thtietTecb 

B  huiriBwe  was  central  on  the  North  Carolina  coast  which  woald  probably  luove 

md.     At  O.-lSa.  m.  barometer  fell  to  29.805;  10.45  a.  m.,  20.626;  10,50  a.  ni., 

ij  12  m.,  29.390;  1  p.  m..  29.302;  2  p.  m.,  29.502;  2.56  p.  ni.,  29.B94.     Storm 

d  station  at  1  p.  m,,  when  the  wind  veered  from  eaatio  sontbwcst  and  west, 

J  incressing  &om  a  gale  to  90  miles  per  hour  and  continuing  at  that  velocity  for 

-re  minutes  wben  the  connectiouB  of  the  anemometer  wore  broken,     Mauybaild~ 

e  nnroofed  and  demolished  and  trees  and  fences  generally  leveled  to  the  ground. 

mated  at  $100,000,     No  such  stonn  since  the  years  1822  and  1838  when,  ac- 

„  to  report,  tbe  deatmction  of  property  was  very  great,     Maryville,  Mo.,  29th, 

g  tlu)  night  town  visited  by  a  violent  eontbwest  wind  storm;  tbe  large  smoke- 

*  the  woolen  mills  and  Wabash  elevators  blown  down,  also  the  ticket  office,  wu- 

er  and  600  feet  of  the  new  stables  on  the  grounds  of  the  Fair  Association; 

>at  the  city  houses  were  unroofed,  trees  uprooted,  aud  numerous  outbnildines 

3.     Wri^tsville,  K,  C.  9th,  5.30a.ni.,indipationBofaveryseveresU)rm  wbi5j 

n  threatening  for  some  days;  7  a.  m.,  -wind  became  brisk,  and  by  8  a.  m.  boats 

ne  dtiniog  away  aud  marsh  hens  wore  fiying;  0  a.  n.,  tide  marked  a  height  never b«- 

'tnescd;  water  washed  over  tbe  turnpike  carrying  large  quantities  of  eftrth  out  to 

d  rendering  tbe  rood  impassable;  some  bath-houses  were  washed  away  and  others 

A;  U  a.  m,,  wind  blew  with  extreme  violence,  uprooting  treea  and  sweeping 

le  grand  stand  at  the  Bonks;  12  in.,  wind  shifted  from  east  to  eouthwrst  and 

'TwioK  ^Ui  redoubled  fury,  crushing  bnildinga  and  tearing  np  the  largest  trees. 

Jt",  N.  C.  0th,  most  violent  storm  for  past  fifty  years;  tovra  covered  with  fiillen 

ittcred  fencee,  and  the  ddrrU  at  denolished  buildings;  all  pilot-boats  in  the 

rcrcannh,  and  loaded  vessels  driven  osborc;  at  10  a,  m.  a  maximum  velocity  of 

nilcH  Mr  hour  fhim  the  NE,,  haromelcr  fell  to  29,22,  lowest;  rising  rapidly  there- 

T  Ml  tliB  atorm  i-enter  pulsed;  5,30p,  m.,  storm  abated.    Augusta,  111.,  24th,  4  to  5 

n.,  Mveral  building  leveled  to  thegronnd,  trees  uprooted,  and  fences  M&ttered;coa- 

6  810.,  PT.  2 
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siderable  loss  to  farm  property.  Groldeii)  HI.,  24ih,  6  p.  m.,  violent  northwest  storm 
unroofing  houseS)  uprooting  trees,  and  causing  much  other  damage.  Dutch  Town,  HI., 
24th,  4.30  p.  m.,  the  village,  consisting  of  six  houses,  one  chur<£,  and  a  school-house, 
was  entirely  destroyed;  loss  about  $8,000.  Port  Byron,  111.,  24th,  4  p.  m.,  heavy  wind 
storm  of  about  five  minutesMuration ;  trees,  fences,  and  several  frame  buildings  were 
demolished;  two  of  the  principal  business  blocks  were  unroofed;  track  of  storm  less  than 
a  mile  wide.  Joliet,  111.,  24th,  4  p.  m.,  most  destructive  ever  known;  several  buildings 
demolished  and  many  more  unroofed;  one  bridge  destroyed  and  another  badly  damaged; 
loss  from  $7,000  to  $10,000.  Clayton,  111.,  24th,  5  p.  m.,  telegraph  lines  down  in  all 
directions;  tornado  passed  three  miles  to  the  northeast  of  station,  sweeping  everything 
before  it;  in  ,tbe  village  signs,  awnings,  fences,  and  chimneys  were  destroyed.  Camden, 
111.,  24th,  5  p.  m.,  tornado  passed  from  SW.  to  NE.  through  the  town,  containing  200 
inhabitants,  completely  demolishing  every  building  and  killing  two  persons;  **  it  was 
the  work  of  an  instant. ' '  Coatsburgh,  111. ,  24th,  city  considerably  damaged  by  a  violent 
storm  of  wind  and  rain,  which  passed  over  about  4.30  p.  m.  Ursa,  111.,  24th,  violenjb 
wind  storm,  wrecking  trees,  fences,  and  outbuildings.  Marcelline,  111.,  24th,  trees  up- 
rooted and  fences,  signs,  and  awnings  scattered;  storm  passed  in  a  northeasterly  direc- 
tion. Nebraska  City,  Nebr.,  29th,  5  p.  m.,  violent  tornado  passed  over  the  village  from 
SW.  to  NE.,  destroying  several  buildings  and  unroofing  the  Bliijd  Asylum  and  several 
stores.  Madison,  Nebr.,  29th,  during  the  night  a  large  portion  of  the  town,  containing 
1,000  inhabitants,  was  destroyed  by  a  tornado  moving  in  a  northeasterly  direction.  This 
was  probably  the  storm  which  visited  Stanton,  situated  to  the  eastruortheast,  on  the 
Sioux  City  Railroad.  Oswego,  Kendall  County,  111.,  29th,  very  violent  wind  storm 
passed  in  a  northeasterly  direction  over  the  southwest  portion  of  the  county,  causing 
great  destruction  of  farm  property,  principally  barns,  corn-cribs,  cattle-sheds,  and  or- 
chards; path  of  storm  narrow  and  often  of  peculiar  shape.  Farmersville,  Jasper  Cbunty, 
Iowa,  29th,  violent  wind  storm  from  the  southwest;  twenty  miles  south  of  station,  pas- 
senger train  wrecked  by  the  gale;  all  telegraphic  communication  between  this  station 
and  Fort  Dodge  cut  oft*.  Iowa  Falls,  Hardin  County,  Iowa,  29th,  several  freight  cars 
thrown  over  by  the  force  of  the  wind,  obstructing  all  travel;  considerable  destruction  in 
surrounding  country;  this  storm  was  quite  severe  at  Ackley  in  the  same  county.  Des 
Moines,  29th,  heavy  squall,  blowing  down  trees  and  outbuildings.  Caldwell,  Eans., 
29th,  several  houses  were  entirely  demolished  and  other  buildings  more  or  less  li^ured; 
no  such  storm  has  visited  this  section  in  several  years.  Mantonia,  Wis.,  29th,  a  violent 
tornado  swept  down  a  valley  a  short  distance  west  of  the  town,  completely  devastating 
a  space  eighty  rods  wide  and  about  six  miles  in  length;  many  houses,  bams,  outbuild- 
ings, and  one  grist-mill  were  demolished ;  twelve  persons  were  serioulsy  injured,  but  none 
killed  outright;  loss  estimated  at  $60,000.  Wellsville,  Pa.,  2d,  many  buildings  blown 
down,  trees  uprooted,  and  live  stock  killed;  hea\y  damage  was  reported  from  northern 
portion  of  State  and  in  southwestern  New  York.  Dyck's  Switch,  N.  Y.,  2d,, heavy 
northwest  storm,  several  buildings  unroofed  and  considerable  loss  to  railroad  property. 
Ackley,  Iowa,  30th,  violent  wind  storm  unroofing  several  buildings,  destroying  fences 
and  uprooting  trees.  Eldora,  Iowa,  29th,  Reform  School  building  blown  down,  and 
much  other  damage  caused.  Manhattin,  Kans.,  29th,  6  p.  m.,  violent  tornado  3}  miles 
■east  of  station;  storm  pafsscd  in  a  northeasterly  direction  on  the  south  side  of  the  Kansas 
Kiver;  several  houses  were  entirely  demolished  and  considerable  timber  destroyed. 
AVintorville,  Ga.,  ir)th,  violent  wind  storm,  tearing  up  trees,  scattering  fences,  and  de- 
stroying cotton;  several  buildings  more  or  less  damaged.  Quincy,  21th,  5p.  m.,  twenty- 
one  buildings  demolished  and  about  fifty  unroofed,  trees  uprooted,  fences  torn  down,  and 
telegraph  communication  completely  cut  ofi";  nine  persons  were  killed  by  falling  debris; 
track  of  storm  al)0ut  two  miles  wide;  streets  of  city  thickly  strewn  with  dl^ris;  storm 
iicconipanied  by  terrific  thunder  and  lightning;  loss  estimated  at  $100,000.  Abilene, 
Kans.,  29th,  throughout  the  day  Dickinson  County  experienced  the  strangest  weather 
*»ver  known  in  the  State;  dense  and  threatening  clouds  would  roll  up  in  different  parts 
of  the  h(;avens  as  if  by  magic  ac(^ompanied  by  litful  gusts  of  wind,  some  of  which  were 
of  extreme  violence;  at  noon  the  storm  came  upwith  unusual  power,  blowing  in  windows, 
destroying  chimneys,  and  unroofing  buildings;  Presbyterian  church  entirely  demolished; 
losses  estimated  at  $15,000.  Centralia,  Boone  County,  Mo.,  29th,  violent  wind  storm 
passed  I'rom  southwest  to  northeast  five  miles  south  of  station;  several  buildings  demol- 
ished and  two  persons  killed.  Yuba,  Traverse  County,  Mich.,  24th,  violent  northwest 
storm,  unroofing  buildings,  scattering  fences,  and  blowing  down  trees;  at  Kingsly  sta- 
tion several  buildings  blown  down,  causing  a  lass  of  several  thousand  dollars.  Petoskey, 
Mich..  24th,  much  timber  blown  down,  in  some  cases  obstructing  railroad  travel;  out- 
buildings and  fences  generally  destroyed  in  the  path  of  the  storm.  Duluth,  16th,  8  a.  m., 
violent  northea.st  storm,  maximum  velocity  at  9.15  a.  m.,  78  miles  ])er  hour,  continuing 
for  fifteen  minutes,  while  for  four  hours  the  wind  blew  at  an  average  rate  of  41  miles  per 
hour,  throwing  the  waves  of  the  lake  into  mountainous  seas,  the  spray  in  some  instances 
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»  destroyed  by  tbe  waves  ond 

„_ ..  .  renne  and Ihp  i^lrood-ewitch 

rT  the  pJGTB,  carrying  hngc  pieces  of  atODe  ami  driA-woodwbich 

-  ■>>  tliai  mlHUKl  tnvel  wm  «uap«4)ded  Ibr  boiii«  time.     Tbe  UbcIcb 

il  Dulolh  KiulriNMl  vrerocomjiltit*!?  buried  beneath  »  iuhbb  of  drill- 

lE  i-iic-loods  of  flmir  were  iMidlj  danutged  imd  tbe  oil^boaso  near  tbe 

jft  UjlwUy  dMtioycd.     The  darnaee  to  builduigsolnng  AtinneBota  Point  was 

'  '  ^  OT  tva  baildinsii  were  moved  from  their  fuDodutionB  and  sereml  eii- 

J.     One  miUion  feel  of  logs  nt  Gwy'e  Mill  were  swept  ont  by  tbe 

a  proved  l«  be  tbe  moet  riolent  witbin  the  memory  of  tbe  oldest  in- 

le  dtyi     Tb«  two  most  dextraotive  Btorms  since  Iba  advent  of  railroads 

iVBWberia,  1873,  imtsimuiu  vdocitySfiniiies,  and  Oc-toberlG,  1380,  mus- 

f  30  miles  per  hnnr.     These  winds  were  from  the  NE,,  and  tbeictbro  mem 

»  compitrfd  witU  other  niudi  bigber  velodtiea,  but  not  fi«m  the  right 

_>  fftUtie    mai^h   diimage,      Holt   Cuonty,  Mo.,   26th,   6.30  p.   m.,  tornado 

e  Miraoiui  llivcr  in  Etivtion  27,   township  60,  range  29  N.,  piwsiiig  fo>m 

»  IsE.    over  tbe  Big  and    Little  Tarkio  Rivers,  thence  throogb  tbe  town  of 

1,    thereafter   crossiiig   tbe   No<laway   River   and   moving   some   diHtnnm   in 

J  Connty.     Farina  in  the  putb  of  the  Worm  were  wrecked  of  evetjthlng, 

t   at  mftny  places  where  tbe  whirling  clond   tonched  the  ground  the  tntler  hod 

I  wppinKMKX  of  being  washed,   tbe   stubhle   and    grass   being   bent   toward   tbe 

)t  OT  in  the  direction  of  the  moving  slorm-clond.     At  the  town  of  Maitbuid, 

p  were  moved  from  their  foundations  and  several  uoiooli'd.     Clare,-Clare  Couoty . 

„  ia,  22d,  tfirriilc  hurricane  daring  tbe  nigbt  accompanied  by  violent  thunder  and 

iiltlling',  great  damage  to  property  over  a  wide  exl«nt  oi'  country.     In  vicinity  of  At- 

'-'•'  -'-'ions  over  2,000,000  feet  of  timber  were  blown  down;  trees  were  "snnppedoff 

ema  "  and  the  work  of  destmction  was  awful  in  its  suddenness  and  ooroplete- 

ing,  Ingham  County,  Michigan,  22d,vei7  viol  »nt  wind -storm  with  terrific  light- 

_  rty  destroyed  to  tbe  valueof  $25,000.    Elmiia,  N.Y.,  25lh,  gale  bi!l«d about 

intitea,  during  which  time  it  unroofed  alaige  hotel,  carried  the  roof  of  the  palnoe- 

Ts  over  and  several  hundred  feet  beyond  the  adjoining  freight  building.     Many 

(ere  unrooted  and  windows  blown  out,  church  steeples  thrown  over  and  trees 

-.d  or  broken  off  close  to  the  ground,    llaxa  fell  in  torrents,  itlcreasing  the  already 

M  less  of  property.     Owatoona,  Minn,,  S9th,  most  deetmctive  storm  in  the  lufitory 

■  region;  about  100  small  structures  were  more  or  leas  damaged;  lose  estimated  at 

1.     Waalomo,  "Wis.,  2Dth,  about  6  p.  m.  violent  tornado  p^ed  near  station  &om 

e  KNE.  throt^h  the  counties  of  Washam  and  Waupaca.     I*receding  Ibe  storm, 

_  in  the  western  heavens,  loiddng  like  great  sheets  of  whito  smoke,  were  dashed 

A  in  the  wildest  manner,  and  finally  combining  in  along  spout-like  mass,  descended 

IIP  tarU),  over  which  it  moved  with  great  speed.      Houses,  barns,  and  outrbnjldings 

le  pttll  of  the  storm  were  completely  torn  to  pieces;  fences  were  strevm  over  the 

'-   ->m-fields  swept  cluan,  hay  and  gnuu  slocks  destroyed  and  the  largest  trees 

I  off  like  pipe-stems;"  whole  destruction  cousumed about  llfteeu  minutw. 

if  Storm  path  HO  rods,  length  12  to  15  miles.     In  parsing  over  Sondbui'  Luke  tbo 

inned  u  wuter-spout  which  carried  up  a  great  qimutity  of  water  and  considsmblc 

a  the  o^ioining  land.     Stanton,  titanton  Conn^,  Nebraska,  Sgth,  about  II  p.  ni., 

-  ..        ■jW.  toNE,,  dmtroyingapcirtionof  the  town;  storm  came  up  with  n 

Id  like  u  heavy  stuck  tr.iin  aud  passed  through  the  village  with  llght- 

an  gone  iu  an  instant,"     People  were  crazed  by  the  sudden  and 

ig  frojo  slumber,  and  many  were  stripped  of  clothing,  drenched  with  tun, 

d  by  fiying  d{bri».     Ten  houses  were  completely  leveled  to  the  ground; 

1 300  yar^  wide.     Emporia,  Knns.,  2dth,  (1,30  p.  m.,  north  andwMl 

ji  terrible  wind-storm  passed  Irom  WNW.  to  ESE.  down  tbe  valley  «f  the 

myiaa  an  immense  amount  of  farm  property  and  killing  four  persona;  43 

plirere  cumpletolj  demolished  and  10  to  15  more  or  les^  injured.    Moat  destructive 

ii'i-  (111   t.  liibk-  tornado  of  1918,  and  passed  over  about  Uie  same  path  as  the  tor- 

-    1      Between  Emporia  and  Howard  the  storm  expended  itsdf  in  on 

:  111  of  ruin,  OMXimpanicd  by  tbe  most  icrri&c  diapl^  of  lightning.    At 

.  ..,  ii..    ..Hill's  path  a  flock  of  sheep  valvert  at  $5,000  were  all  killed.    Width 

u  luO  rods;  through  the  timber  on  Neosho  Uivcr  30  rods.     Lind,  Wis., 

n.,  tmnado,  doing  a  vast  amount  of  danuige  in  t«wu  aud  conntry;  in 

itlolae^  were  completely  blown  to  piece*  and  several  othera  badly  datu- 

li  Nemohn  County,  Kansas,  2yth,  nbont  6  p.  m.,  violent  wind-storm  five 

"  »;  Mvenil  buildings  and  much  form  property  destroyed. 

VKEn-ICATIONS. 
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age  of  verifications  to  be  86.47  per  cent.  The  percentages  for  the  four  elements  are: 
Weather,  89.94;  Direction  of  the  Wind,  80.80;  Temperature,  89.21;  Barometer,  85.59 
per  cent.  By  geographical  districts  they  are:  For  New  England,  83.42;  Middle  At- 
lantic States,  87.61;  South  Atlantic  States,  90.12;  Eastern  Gulf  States,  91.08;  Western 
Gulf  States,  92.47;  Lower  Lake  region,  84.98;  Upper  Lake  region,  84.19;  Tennessee  and 
the  Ohio  Valley,  86.57;  Upper  Mississippi  Valley,  83.87;  Lower  Missouri  Valley,  78.62; 
Northern  Pacific  Coast  region,  90.90;  Central  Pacific  Coast  region,  100.00;  Southern 
Pacific  Coast  region,  100.00.  There  were  77  omissions  to  predict  (47  being  due  to  the 
absence  of  reports  from  the  Pacific  coast)  out  of  3,690,  or  2.08  per  cent.  Of  the  3,013 
predictions  that  have  been  made.  111,  or  3.07  per  cent.,  are  considered  to  have  entirely 
laOed;  131,  or  3.63  per  cent,  were  one-fourth  verified;  371,  or  10.27  per  cent,  were  one- 
half  verified;  373,  or  10.32  per  cent,  were  three-fourths  verified;  2,627,  or  72.71  per  cent, 
were  fully  verified,  so  far  as  can  be  ascertained  from  the  tri-daily  reports. 

Cautionary  signals. — Seventy-seven  cautionarj' signals  were  displayed  during  the  month, 
of  which  63,  or  81.82  per  cent,  were  fully  justified  by  winds  of  25  miles  per  hour  or  over, 
at  or  within  a  radius  of  100  miles  of  the  station.  Two  off-shore  signals  were  displayed, 
neither  of  which  were  fully  justified;  one  was  justified  as  to  direction  only,  and  the  other 
Mled  with  regard  to  both  direction  and  velocity.  Seventy-nine  signals  of  both  kinds 
were  displayed,  of  which  63,  or  79.75  per  cent.,  were  fully  justified.  The  above  does  not 
include  signals  ordered  at  display  stations  where  the  velocity  is  only  estimated.  Sev- 
enty winds  of  25  miles  or  over  were  reported  for  which  no  signals  were  ordered.  Twenty 
signals  were  ordered  late.  , 

NAVIGATION. 

Stage  of  water  in  rivers. — In  the  table  on  the  right-hand  side  of  Chart  No.  Ill  are  given 
the  highest  and  lowest  stages  of  water,  as  observed  at  Signal  Service  stations  during  the 
montli  of  September,  1881.  Throughout  the  month  the  principal  rivers  of  the  country 
have  been  extremely  low,  a  remark  which  applies  with  equal  if  not  greater  force  to  tho 
previous  month  of  August.  Comparing  the  highest  leadings  of  the  gauge  for  the  month 
of  August  with  those  of  September,  it  is  found  that  the  following  changes  have  taken 
place  during  the  latter  month:  Red  Kiver,  -|-7  inches;  Arkansas,  — 1  foot  9  inches; 
Missouri,  from  — 2  feet  1  inch  to  — 2  feet  7  inches;  Mississippi,  — 13  feet  8  inches  to 
-|-8  feet  10  inches;  Ohio,  — 1  inch  to  — 3  inches;  Cumberland,  -j-9  inches;  Tennessee, 
-|-3  feet  2  inches;  Mouongahela,  — 1  inch  to  — 1  foot  3  inches;  Savannah,  4-5  feet  5 
inches;  Williamette,  — =1  feet  6  inches  to  — 5  feet;  Sacramento,  -f-1  inch.  At  but  two 
stations  did  the  water  approach  the  danger  line,  viz,  Keokuk  and  Davenport. 

Floods — Kansas: — Caldwell,  29th,  heaviest  rain  for  years,  over  14  inches  fell  in  ten 
hours;  trains  delayed  by  serious  washouts;  creeks  and  rivers  overflowed,  causing  great 
damage  to  bridges,  fields,  and  highways.  Eureka,  29th,  rainfall  immense  and  almost 
unparalleled;  all  streams  overflowed ;  railroad  and  highway  bridges  damaged.  Emporia, 
29&,  heaviest  rainstorm  ever  seen  in  this  section;  streets  flooded  in  half  an  hour,  cau.s- 
ing  considerable  damage  to  property.  Sumner  County,  29th,  in  the  southern  portion, 
heaviest  rain  for  several  years;  at  Wilmington  rain  continued  for  seven  consecutive hours^ 
7.45  inches  falling  in  that  time;  creeks  and  sloughs  overflowed,  submerging  the  bottom 
lands  for  miles;  haystacks  and  com  crops  damaged  to  a  considerable  extent.  3Iissouri: 
Kansas  City,  29th,  3  p.  m.,  terrific  storm  of  wind  and  rain,  lasting  about  two  hours; 
water  filled  the  streets,  which,  in  a  short  time,  resembled  small  rivers.  Basements  were 
flooded,  streets  badly  cut,  and  embankments carrie<l  away,  llailroad  tracks  covered  with 
d^ris  from  falling  walls  and  embankments,  to  such  a  degree  as  to  prevent  all  travel  for 
some  time.  Loss  to  private  and  city  property  about  $20,000.  Minnesota:  Spirit  Lake, 
16th,  all  railroad  travel  suspended  by  heavy  washouts;  very  heavy  rains  for  the  past  two- 
days.  Saint  Paul,  29th,  all  rivers  and  smaller  streams  floode<i  by  the  continu<ii  heavy 
rains;  trains  on  the  various  railways  delayed  by  washouts  and  land  slides.  At  Minne- 
apolis there  was  a  jam  of  20,000,000  feet  of  logs  in  the  Mississippi,  greatly  endangering 
contiguous  property.  On  the  ^linnesota  the  low  lands  were  flooded  on  both  sides  of  the 
river,  causing  great  loss  to  the  hay  crop.  Marine,  29th,  mill-dams  carried  away  by  the 
high  water;  bridges  over  Brown's  Creek  and  Fairj'  Hall  Creek  washed  out;  lowlands- 
flooded.  Michigan:  Marquette,  29th,  heavy  washouts  on  railroads.  Escanaba,  26th, 
streets  badly  washed  and  cellars  flooded  to  depths  of  trom  2  to  3  feet.  Nebraska :  Omaha, 
29th,  streets  badly  washed  and  basements  flooded;  high  winds  breaking  down  trees  and 
scattering  fences.  Texas:  San  Antonio,  10th,  streets  flooded;  creeks  and  rivers  over- 
flowed. New  York:  Elmira,  25th,  rain  fell  so  heavily  that  the  sewers  were  unable  to 
take  the  water  off  and  immense  damage  was  done  to  household  goods  by  the  water  back- 
ing up  and  into  the  houses.  North  Carolina :  Elsworth,  much  damage  done  the  West- 
ern North  Carolina  Railroad  by  the  remarkably  heavy  rains  of  the  14th  to  17tb;  sev- 
eral land  slides  on  the  mountain  section  and  heavy  washoats  delayed  all  railroad  com- 
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I  uf  4  intilicH  nil 
I.  iiunfall  doring 
'iij^tilhur  with  ft 

■■nt'BH  KiiBpaiilcd. 
i,-H.l.igU  wBtw 
ii:  ilito  to  tlinsh 
.i"r.  ytewMt, 
'       "     '  :ir;  gniiiislMika 

:inli,  vegetutjon  siilierine severely;  great  warcitj 
'      '   ''>>h  very  dry.  nil  kindt  ot  crops  caficring  for  want 

I ■  .  ■  i.i.'.  i.iMv  lower  Ihiin  ever  known  beTore.     Kntiutku- 

l.LjLd  iJ^it  .ij  |^;i;.'iiii.  iji  :-i^^L-,  ;lil,  no  rain  inpsist  sixwecbs.     Slaryland:  Fb1J»- 

,  luoatli  niaaikably  diy,  luiiny  crops  hmo  entirely  Eiiled,  while  all  hBTetnU^ 

jsnts.    Sandy  Springs,  30th,  vegetalaon  eofFering  Trom  aa  unpiccedent«d 

WoodKlArh,  SUth,  wdla  and  nprin^  veiy  low,  crops  anfifering.     Mii-Sigan  : 

e  County,    ITth,    drought  hiu  been  exceesive  nod   the  effect  upon   irups  T»ty 

"■     uir    ia    filled    with  duat   and    smoke,    and    oil    vegettttJon  is  parched. 

'   Trenton,   3d,    cropH  and  cattle   anffeiing  &am   drought   which   extends 

•  whole  length  nad  breadth  of  the  Statt'.     In  the  nortbprn  part  oC  Hudson  Connly, 

Uo' supply  is  entirely  derived  Irom  wells,  the  residents  are  compelled  to  haul 

n  Jersey  City  and  Hobaken  nnd  pay  as  high  as  f  10  a  load.     The  Xortb  Hnd- 

it  Kailioad  Company,  who  have  600  hoisea  at  West  Boboken,  cart  all  their  wnt«r  in 

"Kiron  tunks.     From  Unrlington  Oouutyit  Is  reported  that  the  Delaware  and  all  the 

^boring  streams  arc  nnuaually  low;  wells,   dstcraa,  and  springs  are  nearly  ex- 

stod;  com  crops  and  pitatures  are  burning  up;  not  even  a  vestige  of  gccen  con  be 

1)  in  aiaoy  Helds.     Caiio  May,  4th,  crops  stweiing  severely;  Tarmers  report  vegetables 

"o  almoet  bamcd  in  the  ground,     f^ehold,  30tb,  surrounding  country  verydryi 

I   below    the    average.      A>ic    York;     Buftalo,     •2d,    very    aevere,     liirm    prod- 

aT«    very    poor    and    short     of    the     usual     crop.       Rochester,    2d,     graao 

fftnres  ore  burned   np    and    fruit  in   snfiering  severely;    wella    and   atreamB 
surrounding  country  la  K*'^'^''  ■If^t'^vaB.     McEeau  and  Allegany  Counties,  3d, 
tiO  oil  wdls  shut  down  for  lack  of  water  to  ran  engines;  no  rain  bus   foUen  ibr 
!r  «  month.    Albany,  3d,  ttnlcas  rain  soon  liillB  it  will  Ik  difliimlt  to  foretell  theTesnll 
Tible  ;>iid  unprecedented  drought  now  prevailing.     A  drought  bo  general  and 
4  'i.i    111  i-.tv  Wd  known  in  thisroantry  belbre.     For  miles  about  the  stieams, 
~  itru  dry  and  water  is  bruught  from  distimt  pincen  and  sold  by  measure 
.  unit  is  tiling  from  the  trees  prematurely  ripened  and  decayed;  pnst- 
i.M   ..    .  .itiil  there  is  no  nutriment  in  grass  of  any  kind;  leaves  ore  coloring  and 
u,  ill',  liill;  potatoes  are  being  dug  to  prevent  rot, and  other  crops  are  withering 
le  fields;  Btreamsare  lower  than  ever  known  before,  ondnavi^tion  isa^> 
;  railroads  find  it  difficult  to  run  trains,  owing  to  the  lack  of  water  Ihr 
leqneni'e  there  are  daily  seriona  blockades  i^'  freight  on  the  New  York 
Troy,  3d,  the  numerous  industries  of  the  town  saffering  great  incon- 
n  luck  of  water;  there  is  one-lhird  tailing  off  in  the  amount  of  work  turned 
in«n  and  iron  manuloctories;  nil  the  streams  mn  dry  and  se^-e^alkindsof  work 
.  _.     In  most  instonees  people  at  tlie  wnth  end  of  the  city  are  compelled  to  take 
n  domestic  purposes  Irom  the  almost  stagnant  ponds  in  the  vicinity.     Water 
.   IT  ill  the  Wulerford  level  of  the  Chumplain  Canal  owing  to  the  scarcity  of  water 
HMobttWk  JUvfr;  bouts  frequently  aground;  lowest  water  Ibr  many  years.     Weat- 
'  !r  Connty,  '2iith,  drought  is  paralyzing  business,  it  ia  the  most  disastTons  ever  ex- 
"ed;  All  vegetation  is  patched  and  nearly  devoid  of  life;  grass  is  brown  and  dead, 
__e  leaAeHB,  and  gardens  and  fields  look  like  deserts;  in  some  places  the  earth  ia  as 
B  powder  to  a  depth  of  six  feet,  and  when  a  breeze  pawtes  over  it  the  air  is  like 
"rwiOt  from  a  hot  oven;  cattle  have  become  thin  and  sickly  from  lack  of  sufficient 
■at  a  Ion  of  corn-fodder  has  been  raised  in  the  county.     The  county  ia  piactioaJly 
rt  water;  wells  and  sptiugs,  never  known  to  fail  before,  are  now  dry;  the  Bronx 
hM  CMsed   11}  nu;  on  the  principal  streams  of  the  county,  Byram,  CroRS,  Saw- 
nd  Croton  Itivers,  all  business  suspended;  small  creeks  and  btookagaveoutseveial 
unce;  cnltlu  arc  driven  3  to  6  miles  for  water,  and  then  only  tliat  which  is  stag- 
ta  bo  ohtainal.     Villages  are  especially  suffering  from  drought;  water  ia  drawn 
«  dlHtonce  in  barrels  and  sold  to  the  comramer.     At  White  Plains,  Mount  Vernon, 
Ultv'tUo,  Eeiisico,  Srnradale,  Mount  Risen,  Kntonan,  Croton  Palls,  Chnppwiua,  uid 
rnnaller  villages  water  is  hauled  from  the  neighboring  rivere,  which  are  now  nearly 
OrcUin  Lnke  is  very  low  awl  New  York  City  is  compelled  to  draw  upon  the  stor- 
— — "'—  -t  Ij»kc  Mahopm:  and  npon  the  upper  reecrvDits  in  Pntniim  County. 
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Daysville,  19th,  wells,  cisterns,  and  most^f  the  streams  entirely  dry.  Hannibal,  17th, 
the  most  terrible  drought  that  ever  visited  this  section;  grass  virtually  dead;  no  food 
lor  stock  except  what  has  been  stored  for  winter;  wells  and  streams  dry,  people  and 
nnimnla  suffering  for  water.  North  Carolina:  Life-saving  station,  No.  6,  30th,  the  long- 
continued  drought  has  had  a  marked  effect  upon  the  sea-coast.  The  beach  grass,  afford- 
ing an  immense  pasturage  for  thousands  of  cattle,  has  prematurely  dried  up,  rendering 
the  removal  of  the  stock  absolutely  necessary  before  winter.  Good  drinking  water  can- 
not be  obtained,  that  drawn  from  wells  having  a*  decided  brackish  taste.  Com  and 
vegetation  has  generally  Deiiled.  A  serious  type  of  sore-throat  has  made  its  appearance, 
resulting  fatally  in  nearly  every  instance;  it  is  attributed  to  the  extreme  aridness  of  this 
section.  The  numerous  creeks  and  ponds  on  the  south  side  have  stagnated,  causing  an 
unprecedented  spread  of  malarious  and  climatic  fevers.  Kitty  hawk,  30th,  very  sever© 
daring  the  month.  Hatteras,  2d,  great  suffering  for  rain.  Ohio:  Leetonia,  10th,  a  most 
terrible  drought  still  continues,  the  earth  is  baked  and  vegetation  withered;  no  such 
weather  ever  experienced  before.  The  sun  appears  like  a  large  ball  of  fire  suspended  in 
the  heavens,  and  the  atmosphere  is  heated  to  a  degree  almost  intolerable;  schools  have 
been  closed  until  the  Ist  of  October,  and  the  rolling-mills  and  tool  works  have  suspended 
operations  because  of  the  excessive  heat  and  unprecedented  lack  of  water.  Columbus, 
9th,  the  extremedrought  causes  great  suffering;  city  enveloped  in  smoke.  Pennsylvania: 
Catawissa,  30th,  owing  to  long-continued  drought  trees  are  generally  dying;  pastures 
destroyed  and  farmers  are  feeding  their  cattle  with  hay ;  fall  seeding  delayed ;  the  earth  is 
like  an  ash  heap  to  the  depth  of  four  feet ;  the  north  branch  of  the  Susquehanna  is  five  inches 
lower  than  the  lowest  point  ever  belbre  recorded;  small  brooks  that  have  never  failed 
are  now  dry.  Fallsington,  30th,  wells,  springs,  and  small  streams  are  generally  diy; 
farmers  have  not  put  in  their  fall  wheat  owing  to  the  baked  condition  of  the  soil.  In 
the  northwestern  portion  of  the  State,  which  is  principally  a  dairy  country,  the  loss  to 
crops  and  dairy  interests  can  hardly  be  estimated;  com  will  yield  about  half  a  crop, 
grapes  about  one-third,  and  other  small  fruits  are  drying  up  or  rotting  on  the  trees.  Erie, 
5th,  stock  suffering  severely;  crops  seriously  damaged;  many  small  streams  entirely  dry. 
Tennessee:  Chattanooga,  12th,  river  lower  than  at  any  time  since  1839;  crops  serionslj 
damaged.  13th,  river  reached  zero  point  on  gauge  corresponding  with  the  low  water 
mark  of  1839,  which  is  the  lowest  ever  known  at  this  point.  Memphis,  30th,  cor- 
respondence of  the  cotton  exchange  in  this  and  neighboring  States  report  very  un- 
&vorable  prospects  for  the  cotton  crop,  owing  to  the  severe  drought.  Virginia:  Fred- 
ericksburgh,  2d,  unprecedented  in  the  history  of  northern  Virginia;  in  some  places  rain 
has  not  fallen  for  three  months;  there  is  no  food  for  cattle,  and  in  some  cases  people  have 
traveled  30  miles  for  feed.  On  the  upper  Rappahannock  water  is  hauled  long  distances 
for  household  uses.  Fort  Myer,  10th,  crops  in  surrounding  country  greatly  iigured 
from  drought. 

Waier-spouts. — Key  "West,  10th,  1.20  p.  m.,  two  water-spouts  were  seen  7  miles  TVNW. 
from  station,  moving  from  E.  to  W. ;  one  was  complete,  extending  from  a  cumulo-stra- 
tus  cloud  to  the  water;  the  other  wa«  from  the  same  cloud,  but  was  only  partially  formed ; 
it  descended  from  the  cloud  but  did  not  connect  with  the  water;  the  phenomenon  lasted 
for  twenty-five  minutes.  Jffattcras,  N.  C,  4th,  12  m.,  a  large  water-spout  was  observed 
in  the  sound,  about  three  miles  north  of  station.  When  first  obsen^ed,  it  was  fully 
formed  and  extended  from  a  heavy  cumulo-stratus  cloud,  of  black  appearance,  to  the 
water,  apparently  a  distance  of  half  a  mile.  The  spout  was  of  a  light  grayish  color 
near  the  water  and  of  much  darker  color  near  the  cloud;  the  water  at  its  base  seemed 
much  agitated  and  was  raised  to  a  height  of  from  3  to  4  feet  for  several  ro<ls  around. 
The  water  could  be  distinctly  seen  ascending  the  sjjout  rapidly,  with  a  spirally  upward 
motion.  The  spout  lasted  for  five  minutes,  when  it  bix)kc;  ten  minutes  elapsed  before 
the  column  was  fully  drawn  up  and  had  disappeared  within  the  cloud. 

High  tides.— Inmanolix,  28th,  29th,  30th;  Portsmouth,  N.  C,  3d,  13th;  New  Haven, 
9th,  10th. 

TEMPERATURE  OF  WATER. 

The  temperature  of  water,  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  ovservations  were  taken,  is  given  in  the  table  pn  the 
left-hand  side  of  Chart  No.  III.  Owing  to  loss  of  instrument,  observ'ations  at  Charles- 
ton are  wanting  on  the  9th,  and  from  the  24th  to  the  30th. 

ATMOSPHERIC  ELECTRICITY. 

Thunder-storms. — In  the  various  districts  they  were  reported  as  follows:  New  England, 
Ist  to  7th,  11th,  13th,  22d  to  24th,  26th  to  29th;  Middle  Atlantic  States,  Ist  to  3d,  5th, 
9th  to  12th,  22d,  23d,  25th  to  29th;  South  Atlantic  States,  3d,  4th,  7th,  9th,  11th,  12th, 
13th,  17th,  26th,  27th;  Eastern  Gulf  States,  8th,  10th  to  19th,  26th  to  28th;  Florida 
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0      Slst,  39d  to  S~Hi,  30tb;  Western  Uulf  States, 

h    R  o  Onuido  VaUcj,  Irt.  tSth,  7th,  8th, 

Val  cv  nud  Pcimcsiwc,  lat  to  4l.h,  Sftli  to  11th, 

Li  nor  Laki>  remun,  1st  to  Sib,  Utlt,  IOUl,  12tl^ 

h  4  lOtJi  litb  to  mtli,  3lBt  to  30tb; 

Bt  to  lOth;  Mtssonri  Valley,  let  to 

«t,  TA,  4th.  0th,  11th.  lath,  19th, 

t  to  XM.  28tti,  emh;  Middle  Slope, 

Soathera  Slope,  5th,  (ith,  12th, 

b    lath,  S8th;  Mddle  I'luima,  i^A; 

d  4lh  b  h,    J  b  1  b    North  Pacific  Couat  r«giou,  4th,  Stb, 

M  AdJe  Pndflc  Coaet  egion  lat,  Sd,  2lBt  to  QTth. 

Hn  y    n   rfrring  vnh  td  graph     oommunJmffan.^-Dodso  City,  Kms., 

Tux    2K  h   jMksborongh   Tex    7t     2Ttb,(U>d  a9t&;  Eagle  Paw, 

9  I     Bracket    ll  e  T  i    JOth    Bisoia    k  Dak.,  ISth. 

Naahvlc  fith.  Oh  11th  12  h  10  h  nth,  19th  to  asth  luid  30th; 
15th  and  10th  N  w  Lorydon,  Ind.,  21at,  Sad,  24th,  20lh,  2Tth, 
Iowa  let. 


iStHh 
llfrt  5 

lasth  to 

IhoTtb  m 
I    h      2a       d 
Atmatphfr 
1 39th    Fori  E 

I  Tex  etbiuiaas 

'  4iaoat    gh 

t'WiMd  8  HoU  Mt 

dSOtb    Mod 

Aunrra*  The  most  remii  kab  e  disp  ay  fo  bu  eral  yeure  occurred  on  the  12th,  13lh 
and  14th,  and  the  line  of  obgcrration  was  contmaona  t^m  Sydney,  N.  t*.,  wcstwnid  to 
Umatilhi,  Oreg.  ObserveiB  reported  its  appearance  aa  I'ai'  south  aa  Lonisville  and  nortb- 
ward  1«  Saint  Vincent,  Minn.  At  several  atatioQa  in  DukoU  and  Miuneaotn  the  di^Iw 
began  on  the  11th,  and  prohahly  on  this  date  tlie  districts  eastward  to  tbe  Atlwtiii 
■'wonld  have  reported  the  same  phenomenon  had  it  not  been  tor  the  heavy  clottdincM 
■wliich  prevailed  &om  the  Lake  r^on  castwaid  to  Newfbnndland,  accompanying  the 
■profwaaof  km  area  No.  II.  It  is  intcrentiog  to  note  in  connection  with  thu  great  elec- 
■tdosd  distnrbanee  that  on  precisely  the  same  dates,  but  during  the  previona  month  of 
K&nittut,a  remarkable  auroral  display  was  observed  very  extensively  in  England  and 
BBvuQiuid.  An  obeervei  at  the  Stonyhnrst  Obsenatory  describes  it  as  recalling  the  mag- 
UriUmntdispIaysof  186&,  lST(),and  1873,  while  the  play  of  the  raagiicte  was  oncof  the  nust 
■vidleBt  ever  recorded  at  that  obeervatoiy.  On  the  11th,  12th,  and  13th  of  Aognat  ob- 
BwiTea  of  the  sun  fonnd  indications  of  intense  commotion;  sun-spots  were  nnmerona, 
Kuce,  and  active,  and  protuberances  shot  np  from  the  sun's  suT&ce  with  increased  fbrco 
BiDd  vdocity.  The  earth  appeared  to  make  instantaneous  response  to  the  solar  slorm  and  a 
B|IH|j.iii  til  dustnrhance  suddenly  commenced  by  an  nnnsnnl  exhibiljon  of  mrtb  imrrenfa. 
Euuo  Greenwich  Observatory  no sach  magnetic distnr banco  bad  been  recorded  for  many 
^ffttn.  This  anroral  display  vraa  not  only  very  extensive  hot  exceedingly  brilliant,  and 
^siuy  of  its  manifestAtJons  wonderfully  strange;  in  the  United  States  bnttwostaiiona  ro- 
vported,  via,  Dnluth,  13th,  11  p.  m. :  Saint  Vinrent,  13th,  10  p.  m.  Concerning  the  dispbqi' 
HSr  the  present  month  (Seplember)  the  foltovringsttttl(nis,wiUi  few  exceptions,  reporttho 
Bfim  of  appearance  and  disappearaoce;  Sydney,  C.  B.  I.,  14th.  Halil^,  N.  8.,  I3th, 
■lUOl.  Eaatport,  Mn.,  12th,  thim8toll  p.  m.;  13th,  InmiSto  10  p,  m.;  14th,  from.  7 
■toip.  ID-     BaAgor,  He,,  12th,  froro  early  dnsk  nntil  midnight.     Comiah,  Me.,  14tb. 

■  Domt.  He,,  12th,  7  loll  p.  m.;  14th.  B  to  10  p.  m.     Mount  Washington,  N.  H.,  I2th, 

■  7  U  10l20  p.  m,;  13th,  1.10  to  4  a.  ni,,  ajid  from  7  to  6.40  p.  ui.     Burliuglon,  Vt, 

■  Un,  "^.IS  to  0  p.  m.)  Hth,  S,3U  to  Hf.30  p.  ni.     Newport,  Yl.,  12th,  ^  to  9  p.  m. 

■  BlMMI,I^h,  8  p.  m.     Newport,  H.  I.,  12tb,  7.30  to  B.SU  p.  m.;  13th,  1  a.  m.  today- 

■  btodt  New  London,  IStli,  B  to  0.45  p.  m.;  13ih.2.10to2-38a,  ni.  Now  Haven,  12th. 
■,7 tea  p.  m.;  Iltth,  I  to  3a.  m.,  also  at  8  p.  m.  Cambridge,  Mass.,  12th,  S  to 8.45  p.  m. 
KSewt^  HOM. ,  rJth,  6.30  toO.SOp.m.  Amherst,  Mass.,  12th,  Op.  m.  WilHamstown, 
>«■—  13th,  8  p.  m.;  13th,  8p,  m. ;  14lh,  8.15  p.m.  Albany,  12th,  8  p.  m.  to  monung 
■rfttiel3t,h.     IWwpgo,  lUth,  la.  m.     Walorburgh,  N.  Y.,  13th,  9  p.  m.;  14th,  8  to  Op. 

■  m.  Ardeni».  N,  Y.,  9  to  0  p.  m.  HwheatiT,  13th,  2  a.  m.  to  daybreak.  Bnfliilo,  13th, 
ll.30  B.  n.  Dybcrry,  Po.,  lath,  e.l.'i  p,  m,  West  Cheslec.  Pa.,  12th,  8p.  m.  Fallsjng- 
■tcn,  Pa.,  ISlhi  9.15  to  9 p.  m.     Philadelphm,  12th,  8  p.  in.     Moorestown,  N,  J,,  ]2tb, 

■  B.8Up.  m.     Fi-eehold,  N.  J.,  12th,  8  to  8.45  p.  m.     Atco,  N.  J.,  13th,  8.30 p.  ni.j  13th, 

■  8p.m.     CuutoocookA'ille,  N.  H.,  12th,  8.30  to i)  p.  m.     FBllsfon,Md.,  12th,S  to9  p.  m. 

■  'Vfoodstock,  Md.,  13th,  7.45  to  8.45  p.  m.    Port  McHemr.  Md.,  13Ui,  Op.  m.    Accodnk, 

■  Ta.,  12th,  8  p.  ni.  Fort  Myar,  Va.,  12th,  7.30  p.  Jn.  Washington,  D.  C,  12th,  7.40 1* 
f  B  p.  m.  Morcanlown,  ISlb,  8  to  B.30  p.  m.  Eric,  13th,  12.50  to  2.40  a.  m.  Toronto, 
■■12th,  13th.  Cleveland,  ISth,  Bp.  m.;  13th,  2  to4a.  m.  Detroit,  I2th,  7.20  tollp.  m.; 
I  I3th,  12.2011.  m.  to  daybreak.  Sandusky,  13th,  11.30  p.  m.  to  4  a.  in.  of  13th.  Toledo, 
I  12th,  7,50  p.  III.;  IStli;  3to  4  a.  ni.      North  Lewisburgb,  Oliio,  12th|  8p.  ni.     Wraler- 

■  vine,  Ohio.  12th,  8  p.  in.  Wouetcr,  Ohio,  12th,  8  p.  m.  ColamboH,  13tb,  12.10  to  1.3& 
■a.  m.  Alpcnn.  13tli,8.30p.  m.  to  4  a.  xa.  at  the  13tb,  nnd  from  8.30  to  10.10  p.  m.; 
Kl4th,  ti.UI  p.  m.  PortHnrou,  12tb,  11.30p.  m,  to5.30B.  m.  of  13th.  KBcaa aba,  lath, 
■Bp.111. 10  daybreak  Of  the  13lh,  and  from  10,25  to  11.30  p,  ja.;  14th,  8.40  to  10  p.  m. 
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Marquette,  12th,  7. 35  p.  m.  to  5  a.  m.  of  the  13th;  14th,  6.45  to  9.45  p.  m.  Chicago, 
13th,  1.10  a.  in.  to  daybreak.  Grand  Haven,  12th,.  7. 'SO  p.  m.  to  4.30  a.  m.  of  the  13th. 
Fort  Brady,  Mich.,  13th,  9  p.  m.;  16th,  9  p.  m.  Northport,  Mich.,  12th,  9  p.  m.  to 
morning  of  13th.  Lansing,  Mich.,  12th,  9  p.  m.  Litchfield,  12th,  8.30  p.  m.  Duluth, 
12th,  7.20  p.  m.  to  5.20  a.  m.  of  the  13th.  Indianapolis,  13th,  3  to  3.22  a.  m.  New  Cory- 
don,  Ind.,  12th,  7.30  p.  m. ;  13th,  2  to  4.45  a.  m.  Elmira,  111.,  12th,  8  to  9  p.  m.  Mor- 
rison, 111.,  12th,  9  p.  m.  Riley,  111.,  12th,  8  p.  m.  to  3.40  a.  m.  of  the  13th.  Champaign, 
111.,  12th,  10.15  p.  m.  to  3.30  a.  m.  of  13th.  Madison,  Wis.,  12th,  10.30  p.  m.  to  5  a. 
m.  of  13th.  Dubuque,  12th,  7.43  p.  m.  to  1.22  a.  m.  of  the  13th.  Burlington,  Iowa, 
13th,  1  to  1.35  a.  m.  La  Crosse,  12th,  8  p.  m.  to  4.30  a.  m.  of  the  13th.  Milwaukee, 
13th,  12.05  to  4.30  a.  m.  Saint  Paul,  12th,  10  p.  m.  to  4.30  a.  m.  of  the  13th.  Clin- 
ton, Iowa,  12th,  from  shortly  after  sunset  to  3  a.  m.  of  the  13th.  Cresco,  Iowa,  12th, 
8.15  to  10.20  p.  m.  Independence,  Iowa,  12th,  8  p.  m.  to  morning  of  the  13th.  Monti- 
cello,  Iowa,  12th,  8  p.  ni. ;  14th,  11  p.  m.  Mission  House,  Wis.,  12th,  8  to  9.30  p.  m.: 
14th,  8  to  ~  "'  "    '  '"•       ^'"     ^  '■     ~~"  "     " 

Wis.,  12th, 
p.  m.  to  4 

10  p.  m. ;  14th,  from  dusk  to  10  p.  m.  Bismarck,  11th,  8  p.  m. ;  12th,  7  p.  m.  to  3  a.  m. 
of  the  13th;  14th,  8  p.  m.  Moorhead,  Minn.,  12th,  8  to  9.50  p.  m.  Fort  Stevenson, 
Dak.,  11th,  12th,  13th,  14th;  Fort  Meade,  Dak.,  12th,  1  to  2  a.  m.  Fort Snelling,  Minn., 
12th,  8  to  10  p.  m.  Huron,  Dak.,  12th,  9  p.  m. ;  13th,  2  to  4  a.  m. ;  14th,  9  p.  m.  to  3 
a.  m.  of  the  15th  and  from  8  p.  m.  to  midnight.  Yankton,  12th,  10  p.  m.  to  5  a.  m.  of 
13th.  Davenport,  11.55 p.  m.  to  2.30  a.  m.  of  13th.  Fort  Bennett,  Dak.,  12th,  10  p. 
m.  to  midnight;  14th,  9.30  to  10.10  p.  m.  Fort  Sully,  Dak.,  13th,  9  p.  m.  to  morning 
of  14th.  North  Platte,  12th,  11  p.  m.  to  1  a.  m.  of  the  13th;  14th,  8  to  11.30  p.  m. 
Clay  Center,  Kans.,  14th,  10  p.  m.,  a  bow  of  light,  due  north,  of  a  pinkish  cast  and  the 
form  of  a  rainbow;  no  beams  were  seen.  Fort  Keogh,  Mont.,  12th,  10.15  p.  m.  Fort 
Benton,  Mont.,  12th,  10  p.  m.  Fort  Shaw,  Mont.,  12th,  10.30  p.  m.  Colfex,  Wash., 
14th,  8.30  to  10  p.  m.  Spangle,  Wash.,  14th.  Fort  Lapwai,  Idaho,  14th,  7.55  to  9.10 
p.  m.  Mission,  Idaho,  14th,  8.15  p.  m.  Dayton,  Wash.,  14th,  7.30  to  9.30 p.  m.  Uma- 
tilla, Oreg. ,  14th,  8  to  9. 10  p.  m.  The  following  stations  reported  the  display  as  materi- 
ally affecting  telegraphic  communication:  Fort  Shaw,  Mont.,  12th.  La  Croese,  13th, 
great  difficulty  was  experienced  in  working  the  telegraph  lines;  several  operators  were 
of  the  opinion  that  the  instruments  could  have  been  worked  without  the  assistance  of 
battery.  Buffalo,  13th,  telegraphic  communication  much  disturbed.  Cleveland,  12th, 
wires  strongly  affected.  Albany,  12tb,  telegraph  companies  were  unable  to  use  any  of 
the  quadruplexes  and  with  difficulty  the  ordinary  relay;  interruption  to  business  very 
serious  between  east  and  west,  and  continued  until  10.30  a.  m.  of  the  13th.  New  Haven, 
13th,  telegraphic  communication  seriously  internn)t«d.  Boston,  12th,  telegraph  wires 
rendered  useless  during  the  disijlay.  The  display  of  the  23d  ranks  next  in  importance 
to  that  of  the  12th  to  14th.  Its  appearance  was  not  by  any  means  as  general,  but  its 
observance  in  an  extreme  southerly  latitude  makes  it  exceptional.  Ithaca,  N.  Y.,  10  to 
11.30  p.  m.  Kochester,  10  p.  m.  Woodstock,  ^Id.,  9  to  10.15  p.  m.  WesterviUe, 
Ohio,  8  p.  m.  Augusta,  Ga.,  7  p.  m.,  faint  rose  color,  lasted  twenty  minutes;  no  arch. 
Kiley,  111.,  8.30  to  11  p.  m.  Springfield,  111.,  8.20  p.  m.  Keokuk,  8.20  to  8.52  p.  m. 
Dubuque,  8.20  p.  m.  Next  in  point  of  magnitude  to  that  of  the  23d,  was  the  display 
of  the  20th,  the  following  stations  reporting:  Sydney,  N.  S. ;  Halifax,  from  8  to  9  p.  m.; 
Eastport,  9.30  p.  m.;  Gardiner,  Me.,  11  p.  m. ;  Cornish,  Me.,  9  p.  m. ;  Burlington,  Vt., 

11  to  11.55  p.  m. ;  Boston,  11  to  11.45  p.  m. ;  Alpena,  10  to  11.30  p.  m.  The  display  of 
the  28th  was  quite  generally  observed  in  New  England  and  the  Upper  Lake  region,  the 
following  stations  reporting:  Gardiner,  Me.,  11.30  p.  m.;  Mount  Washington,  10  to 
11.45  p.  m. ;  Burlington,  Vt.,  11  to  11.15  p.  m. ;  Alpena,  8.25  p.  m.  to  1.45  a.  m.  of  the 
29th.  Escanaba,  10  to  11.45  p.  m.  Marquette,  10  to  11.45  p.  m.  The  following  were 
local  displays  of  more  or  less  brilliancy:  Eastport,  29th,  8  p.  m.  to  midnight;  16th,  9.30 
p.  m.  Burlington,  Vt.,  16th,  7  to  11.30  p.  m.;  25th,  11  p.  m.  to  1.30  a.  m.  of  26th. 
Boston,  30th,  11  p.  m.  Ithac;i,  N.  Y.,  30th,  9.30  p.  m.  Morgantown,  15th,  1  a.  m. 
Bcllefontaine,  Ohio,  10th,  7.25  p.  m.  to  4  a.  m.  of  the  11th.  Alpena,  15th,  8.35  p.  m. 
to  2  a.  m.  of  the  26th.  Fort  Brady,  Mich.,  25th,  9  p.  m.  Northport,  Mich.,  25th,  10.20 
p.  m.  until  midnight.  Saint  Vincent,  Minn.,  21st,  from  dusk  to  9.40  p.  m.;  24th,  9  p. 
m.     Yankton,  15th,  8.30  p.  m.  to  9  p.  m.     Clear  Creek,  Nebr.,  17th  and  18th. 

OPTICAL  PHENOMENA. 

Mirage. — Swanwick,  111.,  12th,  visible  nearly  one  hour.  Northport,  Mich.,  Ist,  show- 
ing Torch  Lake  and  its  surroundings,  situated  in  Antrim  County,  fourteen  miles  to  the 
eastward;  the  shore  of  Lake  Michigan,  two  miles  to  the  west  and  Beaver  Islands  and 
the  highlands  of  Emmit  County  were  distinctly  visible.     Umatilla,  Oreg.,  11th,  the 
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river,  at  a  point  about  half  a  mile  below  station,  appeared  elevated  about  10  feet,  ap- 
parently forming  a  Avuter-fall.  Indianola,  2d,  15th,  16th,  19th  and  23d.  Manasqmin, 
N.  J.,  (ith,  1.50  p.  ni.,  8hi]>8  were  seen  distinctly  reflected  upon  the  clouds  along  the 
Xew  Jerst^y  coast. 

Lunar  halos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  7th;  Middle  Atlantic  States,  *Jd  to  5th,  Hth,  J)th;  South  Atlantic  States,  4th, 
8th  to  14th;  Florida  Peuinsula,  1st,  4th,  5th,  Hth,  llth;  Kastcm  Gulf  States  10th, 
13th;  Western  Gulf  States,  2d  to  7th,  lOth;  Kio  Gnindc  Valh'.y,  7th:  Ohio  Valley  and 
Tenneaaee,  1st,  2d,  3d,  5th,  7th,  J)th,  lOth,  12th,  l:Uh,  14th;  Lower  Lake  region,  (Jth, 
8th,  15th;  Upper  Lake  region,  5th,  6tii,  lOth,  13th,  14th,  2J)th;  Upper  Mis.sissippi  Val- 
ley, 2d,  6th,  7th,  8th,  2yth;  Missouri  Valh-y,  1st,  3()tli;  NorthcTn  Slope,  2d,  3d,  10th; 
Middle  Slope,  30th;  Northern  Plateau,  7th;  Southern  Plattau,  2Hth. 

Solar  halos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
EngUmd,  19th;  South  Atlantic  States,  Otli,  lOth;  Ohio  Valley  and  Tennessee,  2d,  3d, 
7th,  8th,  13th,  14th,  21st,  22d;  I^wer  I^ike  region,  1st,  4th,  (ith,  14th,  22d,  29th,  30th; 
Upper  Lake  region,  2l8t,  29th;  extreme  Northwest,  21st,  22d;  Upper  Missis.sippi  Val- 
ley, Ist^  2d,  8th,  13th,  14th,  21st,  22d,  29th;  Missouri  Valley,  Kith;  Middle  Slope,  Ist, 
12th,  13th,  IGth;  Northern  Slope,  17th;  Northern  Plateau,  3d,  7th,  2l8t,  26th;  Middle 
Plateau,  17th,  27th;  North  Pacific  region,  1st,  3d,  7th,  18th,  28th;  Middle  Pacific  re- 
gion, 27tb,  28th. 

MISCELLANEOUS  PHENOMENA. 

Prairie  and  forest  fires.— California:  San  Francisco,  14th,  3  p.  m.,  considerable  smoke 
was  observed  in  the  northwest,  iud  at  5.30  p.  m.  the  greater  part  of  the  sky  was  ob- 
£cnred,  followed  by  occasional  showers  of  ashes;  at  sunset  the  sky  had  a  livid  appear - 
anc»>  which  caused  much  alarm  until  telegraphic  reports  gave  information  of  heavy 
^  .  fires  in  Marin  County.  San  Diego,  8th,  9tli,  10th,  llth,  and  12th,  brush  fires  in 
mountains.  Canada:  Great  fires  raging  in  the  vicinity  of  Kingston,  Ottawa,  Gravehurst, 
Odessa,  and  Bell^ille,  Ontario,  on  the  3d.  At  Kingston  smoke  very  dense  and  business 
on  the  river  almost  at  a  standstill,  boats  being  afraid  to  move.  Gravehurst,  several 
farm-houses  and  large  barns  with  their  contents  burned.  North  of  liracebridge  tires 
exceedingly  destructive;  several  persons  bunicd  to  death.  Heavy  brush  fires  between 
Emstown  and  Collins  Ray,  on  the  line  of  the  Grand  Trunk  Kailroad;  a  large  quantity 
of  hay  and  stacks  burned,  also  a  number  of  bums  and  dwellings.  The  whole  section  is 
dark  with  smoke,  the  sun  being  shut  out  Jroni  view  by  a  density  of  this  element  never 
before  experienced;  loss  in  this  vicinity  estimated  at  $80,000.  Modoc  township,  large 
amount  of  property  destroyed,  including  dwellings,  barns,  crops,  implement**,  fences, 
^.  The  villages  of  Roslin  and  Sterling  were  burned  up  to  on  every  side.  Gravehurst, 
Ontario,  IGth,  the  Woodstock  Lumber  Company's  mills  and  3,000,000  feet  of  lumber 
burned;  west  end  of  the  town  on  fire,  one  church  and  six  houses  destroyed.  Bufialo, 
I6th,  thirty-five  miles  south  of  city  fires  very  extensive,  destroying  dwellings  and  bams; 
telegraphic  communication  interrupted ;  burning  trees  across  the  tmck  seriously  impeded 
travel.  Dakota:  Yankton,  19th  and  20th.  Indian  Territory:  Fort  Gibson,  7th,  14th, 
20th,  22d,  23d,  24th.  Tvxas:  Grierson  Springs,  2d  to  5th;  Brackettville,  5th.  Kansas: 
Coancil  Grove,  17th,  extensive  fires  west  of  station,  700  tons  of  hay  burned.  Michigan: 
Port  Huron,  (ith,  extensive  fires  along  the  lake  shore  and  in  the  interior  of  Huron  and 
^jonilac  Counties;  entire  county  from  Forestville  to  Port  Austin  in  fiames  and  the  inhab- 
itants fleeing  for  their  lives.  The  small  town  of  Port  Hope  entirely  destroyed  and  many 
people  burned  to  death;  throughout  this  section  the  loss  of  farm  and  town  property  is 
immense.  It  is  reported  that  the  forests,  covering  miles  in  width,  were  one  vast  sheet 
of  flame  which  traveled  rapidly  southward,  destroying  everything  in  its  path;  fires  more 
disastrous  than  the  great  conflagration  of  1871 ;  7th,  the  towns  of  Vassar  and  Minden 
have  suffered  severely  but  more  particularly  the  surrounding  country.  Sanilac  County, 
10th,  215  families  have  been  burned  out  in  the  towns  of  Marletto,  Flynn,  Argyle,  Ever- 
green, Moore,  Lalotte,  and  Elmer,  and  92  persons  burned  to  death.  In  geneml,  the  for- 
est fires  of  Michigan  swept  over  that  portion  of  the  State  lying  between  Saginaw  Bay  to  the 
north  and  Lake  &iint  Chiir  on  the  south,  stretching  along  t  he  coast  of  Lake  Huron  for  about 
100  miles,  and  extending  inland  over  a  breadth  of  from  20  tc  (JO  miles.  From  500  to  1,000 
persons  were  burned  to  death,  and  over  twenty  villages  and  hamlets,  containing  a  pop- 
ulation of  Irom  100  to  400  each,  were  completely  destroyed;  destruction  of  property  three 
or  four  times  greater  than  during  the  great  fires  of  1871.  A  vast  cloud  of  smoke  covered 
Lake  Huron  at  its  widest  point  (SO  to  100  miles)  with  so  dense  a  haze  that  navigation 
became  extremely  diflicuH  and  dangerous.  Tens  of  thousiinds  of  dead  birds  were  found 
floating  upon  the  lake,  besides  which  the  waters  were  flecked  with  innumerable  forest 
insects  of  all  kinds.  Neither  the  insects  nor  the  birds  appeannl  to  Ixi  slain  by  the  fire. 
In  all  probability  they  were  driven  by  the  heated  atmosphere,  flames,  and  sparks  to  seek 
clear  air  over  the  lake,  but  finding  none,  were  lost  in  the  smoky  haze,  probably  iigured 
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by  the  foul  air,  and  finally  dropped,  tired  out,  into  the  water  and  drowned.  Wild  and 
domestic  animals  were  destroyed  in  great  numbers.  In  regard  to  an  estimate  of  the 
losses  incurred  throughout  the  burnt  district,  the  following  approximate  calculation  is 
given  by  counties:  Ottawa  County,  $829,428;  Allegan  County,  $116,500;  Manistee  County, 
$706,600;  Huron  County,  $553,818;  Sanilac  County,  $140,067;  total,  $2,346,412,  The 
following  is  a  list  of  property  destroyed,  not  including  the  thousands  of  acres  of  forest, 
many  miles  of  fencing,  and  immense  quantity  of  &rming  implements:  dwellings,  1,147; 
school-houses,  28;  churches,  8;  hotels,  12;  stores  and  oflBLces,  130;  mills,  34;  docks,  20. 
New  Jersey:  Trenton,  2d,  the  Blue  Mountains  were  blazing  for  miles;  dense  smoke  ob- 
scured the  sun  for  several  days;  heat  intense.  New  York:  Batavia,  3d,  large  wooded 
swamp  on  fire  and  spreading  for  miles;  two  houses  and  several  bams  burned.  McKean 
and  Allegany  Counties,  3d,  thousands  of  acres  burned  over,  vrith  almost  an  incalcu- 
lable loss  of  property;  hundreds  of  men  watched  day  and  night  for  fresh  outbreaks  and 
attempted  to  prevent  the  fires  spreading.  About  forty  oil  rigs  and  10,000  barrels  of  oil 
were  destroyed.  Albany,  3d,  the  air  is  so  dense  with  smoke  in  some  localities  that  it  is 
difficult  to  breathe,  and  it  hangs  like  a  pall  over  city  and  country  for  hundreds  of  miles. 
In  the  southwestern  x>ortion  of  the  State  miles  and  miles  of  forests  and  fields  are  on  fire, 
with  very  heavy  loss.  Sullivan  County,  3d,  on  the  Mendall  and  Eldred  Railroad,  woods 
burning  for  miles,  infiicting  great  loss  upon  the  petroleum  operations  in  that  vicinity. 
Rixford,  3d,  miles  of  forest  in  one  great  sheet  of  flame,  sweeping  everything  in  its  course; 
roar  could  be  heard  for  several  miles;  great  loss  at  the  oil  wells;  21  tanks  and  140,000 
barrels  of  crude  oil  destroyed.  Rome,  3d,  fires  still  continue  along  the  Watertown  and 
Ogdensburgh  Railroad  and  the  Midland  I^ilroad;  railroad  ties,  fences,  telegraph  poles, 
and  bridges  have  been  destroyed.  Saint  Johnsville,  3d,,  fires  raging  over  thousands  of 
acres  to  the  north  of  station,  and  the  smoke  is  so  dense  that  it  is  impossible  to  dis- 
tinguish objects  at  a  distance  of  200  yards.  Utica,  3d,  smoke  so  dense  that  all  business 
was  for  a  time  interrupted;  objects  could  not  be  distinguished  a  distance  of  40  rods; 
railroad  engines  moved  slowly  along  the  tracks  and  all  communication  was  seriously  in- 
terrupted. Sanquoit,  3d,  woods  burning  on  all  sides;  great  destruction  to  timber  and 
farming  property.  New  York  Mills,  3d,  heavy  forest  and  brush  fires  to  the  south;  air 
for  miles  about  filled  with  dense  smoke,  interrupting  business.  New  Harttbrd,  3d,  for- 
est fires  south  of  station;  great  destruction  of  fencing  and  timber.  Paris  Hill,  3d,  hun- 
dreds of  acres  of  forest  burned;  fires  still  raging.  Fort  Ann,  3d,  near  the  north wesrt  part 
of  the  town,  on  what  is  known  as  Buck  Mountain,  air  so  charged  with  smoke  that  every 
house  in  the  town  seemed  full  of  it.  Oswego  Falls,  20th,  hundreils  of  acres  of  sMimp 
burning,  filling  the  air  with  dense  smoke  for  miles  around.  Pulaski,  19th,  one  house 
destroyed;  underbrush  and  stubble-fields  burning.  Parish,  19th,  the  "big  woods"  on 
fire;  several  iarm  buildings  destroyed.  Carthage,  19th,  terrible  destruction  of  farm 
property;  many  families  lost  everything;  the  country  for  miles  is  swept  of  all  buildings 
and  every  species  of  vegetation;  men,  women,  and  children  suflering  severely  lh)m  smoke 
and  loss  of  sleep,  having  fought  tire  night  and  day  for  the  past  two  weeks.  Cartervillc, 
19th,  fires  raging  terribly;  all  people  in  surrounding  country  have  goods  packed  ready 
for  flight.  Daysville,  19th,  great  destruction  of  timber.  Ilowardvilie,  19th,  woods  for 
miles  about  on  fire;  several  ])arns  and  shanties  ])urned.  Orwell,  'ilst,  fifteen  fires  visi- 
ble at  one  time;  immense  destructicm  of  timber.  Kasoa^r,  17th,  tires  mged  incessantly 
for  the  past  lifteen  days;  niilroad  company  lost  '2, 500  cords  of  wood;  smoke  so  dense 
that  railroad  trafiic  has  been  suspended;  several  miles  of  track  baclly  diimaged;  tii?s 
burned  from  under  the  rails  and  the  latter  warped  by  the  extreme  heat.  Constantia, 
17th,  town  gratlually  burning  up;  extreme  loss  ol  farm  and  household  property.  Cleve- 
land, 17th,  tires  raging  to  the  north  and  west  with  extreme  violence;  forests,  cord-wood, 
bams,  fences,  and  houses  destroyed  in  the  path  of  the  lire;  niilei*  and  miles  of  country 
converted  into  a  blackened  waste.  Mexico,  17th,  hundreds  of  acres  of  forest  burned 
over;  loss  on  farm  buildings  about  $5,000.  Hannibal,  17th,  numerous  fires  about  the 
town;  several  buildings  destroyed,  rcnnsiilmniu:  Clarendon,  3d,  raging  with  great 
vehemence;  the  whole  oil  country  in  danger;  railroad  companies  have  wreckers  on  duty 
day  and  night  fighting  the  fire.  Franklin,  Erie  County,  3d,  a  strip  of  country  five  miles 
long  and  one  mile  wide  burned  over,  destroying  hundreds  of  hay  and  wheat  stacks,  sev- 
eral houses,  and  many  outbuildings;  loss  on  buildings  over  $30,000,  while  that  on  crops 
and  timber  cannot  be  estimated.  Utuh:  Sidt  Lake  City,  3d,  4th,  in  mountains.  Jfow- 
i4ina :  Superior  City,  14th,  15th. 

Foggy  or  smoky  atmosphere. — This  condition  of  the  atmasphere  l)ecame  quite  general 
firom  the  1st  to  the  10th  over  that  portion  of  the  United  States  included  between  the 
meridians  of  07°  and  87°  W.  and  the  40th  and  45th  parallels.  It  reached  an  unusual 
culmination  in  density  on  the  6th  in  the  eastern  portion  of  the  Middle  Atlantic  States 
and  throughout  New  England,  where  it  interrupted  the  prosecution  of  business  to  such 
a  degree  as  to  compel  the  necessity  of  artificial  light  in  ^he  factories,  stores,  and  other 
similar  places.     It  will  be  seen  upon  referring  to  the  paragraph  headed  '' Prairie  and 
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SortllS^nrii  111  lar'kliil'',  I'lin.iilii.  iiiid^yKlwiini  t^i  Ntw  linmsnu  k. 
■nttwanl  of  this  elenirut  in  the  ittiiiagph«rD  it  iBnMCs»»7tntnuicthe  m 

OTPiis  oter  (^Dadft  «d(1  iinnhnrn  New  Engldnd,  ftnd  watch  Ihti  acuoupHiiyliig 

„     D  mind  dlrt-ctiuiiB.     With  the  prevuleiice  on  the  Jst  of  n  low-prwenre  nre*  (0.20 

Ml  0.00  iuijh  IwIqw  ttie  nurnial}  over  the  Middle  Atlantic  States  a&d  New  England,  nc< 

~mp«iiie<l  by  sooth  to  sonUmeat  winds,  flraoke  was  reported  from  neoriy  every  stotion 

*~----ii  Detroit  noil  E>i«I]iurt,  and  M  Tux  north  as  liocklilfe.     By  aAemooa  of  the  9d  tha 

»  hud  p)iffi«d  off  the  Nova  Swrtio  coast,  followed  over  New  England  by  winds 

g  to  Dortb  and  aortbr-net  and  a  complete  clearing  away  of  the  smoke.     Dnring  the 

ike  was  only  reported  from  Western  Coaadiiand  the  Lower  Lake  region.     Byaftier- 

a  of  the  4lh,  through  Iho  inflneni*  of  m»  approochiBg  area  of  low  pressure  over  Cnn- 

L,  the  winds  again  sbiUcd  to  sontherlyin  the  Middle  Atlantic  States  and  east«m  Now 

eland,  Ibllowed  by  the  resppearoDce  of  nnoke  as  far  north  as  Kocklifle-ond  eastward 

Mount  Wa«hingloo.     As  ^e  orea  eontinaed  its  eastward  movement  over  northern 

.Dada  the  winds  shilled  to  the  west,  driving  the  smoke  enstward,  so  that  by  the  mom- 

g  of  the  6tb  thn  Inttcr  coveitd  the  whole  of  New  England  except  Maine.     During  the 

i-g  <^f  the  7th  it  reached  New  Brunswick,  extending  thence  soathweatward  to  lAk» 

By  morning  of  the  8th  the  low  pressure  previously  referred  to  passed  off  the 

in  coast,  followed  over  New  EngWd  by  winds  shifting  te  north  and  northweet 

d  ■  disappearance  of  tlie  smoke,  stations  generally  reporting  clear  or  partly  clondy 

'"*  r.     The  following  collection  of  data,  referred  to  States,  shows  to  some  extent  the 

^andpotiulisreflectsorthe phenomenon:  Canada:  Montreal,  Gtb,7tfa,  verydense 

OoniCecliiml  ■•  Norwich,  6tb,  gas  in  many  places  of  bnsinen  ligbted  at  midday, 

I*  of  the  Cape  towns  cattle  censed  feeding  and  hens  went  to  rooet.     Putnam,  Sth, 

•  lifted  at  midday,  schools  closed,  and  btisines  generally  suspended  except  whei« 

IT  Ininm  were  used.    Woodstock,  SUi,  dniing  most  of  the  day  business  carried  on  by 

•  aid  of  gas  or  lamps;  schools  closed.     Hartibrd,  6th,  bosiness  generally  suspended ; 

~« lighted  by  gasor  iampa  dating  tbe  day;  atmosphere  of  a  yellowish  cast.    Xaitia- 

Itt!  Boston,  Qtb,  a  remarkably  yellow  condition  of  the  atmoepheie  began  to  fbrm 

At  6  a.  m.,  composed  partly  of  fog,  but  mostly  of  smoke,  occupying  the  elevatiBd  re- 

nof  the  atmosphere;  no  nnnanal  smell  accompanied  the  phenomenon.     The  air  was 

Ud  with  dampness,  and  the  breeJK  was  so  gentle  that  for  several  hours  the  smoke 

_ -dug  from  the  city  and  fecWries  hung  about  the  lower  strata  of  air,  pas^ng  very  slowly 

eftwudand  occasionally  rising  to  a  sufficient  altitude  to  intensify  the  peculiar  darkness. 

kt  IboM  the  glare  ofthis  peculiar  condition  of  the  sky  was  very  painfbl  to  the  eyes,  nnd 

"»  open  air  all  brilliant  colors,  and  particularly  those  in  direct  contrast  with  yellow. 

~Rd  nnder  very  strange  hues.     (irasB  turned  dark  and  dtiU,  and  delicately  colored 

■  Gtdad  until  Ihoir  colora  became  blended.     Stare  were  visiblB  in  the  zenith  at  8 

^fc'B.    Dukes  Island,  Nuntucket,  andCnpeCod,  Sth.reporteddarknessdnringmostof  the 

F^r  BE  vrry  mnrVpd,  seriously  alfecting  buaues!,  except  where  lamps  were  mnde  nsc  of. 

i!;iv  ojieued  with  a  dense  log  suspended  at  a  considerable  ctevittion; 

'"  present  with  the  log  a  peculiar  subslance,  giving  to  the  whole  muss 

'  oior.     The  color  of  surrounding  olyecte  was  remarkably  affected. 

[  cvGoled  the  bet  that  the  blue  end  of  tbe  spectinm  as  far  as  and  in- 

I  u  as  almost  entirely  absent.     The  ubenomenon  hod  a  strange  effect 

■  ppan  ga^Uf-]ite,  -^'ylng  them  the  appearance  of  small  electric  lights,  while  tbe  latter  had 

^b  Mm  color,     It  was  perfectly  cidiu  moat  of  the  day  and  the  homidity  was  very  high, 

ilKver,  6th,  9  a,  m.,  storesand  retidences lighted;  in  all  the  mills  and  &ctoiies  lights 

i«  hamcd;  public  schools  were  claeed.    North  Adams,  6th,  mills  and  stores  were 

fejgbted  during  the  forenoon;  about  11  a.  m.  air  grew  clearer,  and  by  noon  thesnnshone 

llik«  u  britliiiitt  pink  liall;  foratime  the  heat  was  very  oppressive.     In  eomeof  tfaeneigh- 

■'boring  loiv US  til i>  female  mill  oiterati  vea  became  so  Irigbt^ied  by  the  peculiar  appeumnoo 

^liat  tliny  »(>ipiitd  work  and  fled  to  tJieir  homes;  streets  were  crowded  with  excited  peo- 

k>l»,  who  believed  lliat  the  "day  of  judgment"  was  at  hand.     Salem,  6th,  no  aacb  at- 

'BDaphnic  peculiarity  aiuce  the  famous  dark  day  of  May  19,  17B0;  nil  stores  un  Essex 

'"' — "A  hriinantly  lighted  at  noon,  also  the  great  mills  of  the  Nanmkeag  Steam  Cotton 

paay.     Lytin,  6th,  many  liicioriea  closed  early  in  the  afternoon;  business  quite  gen- 

lUy  nupended.     SHciigan:  Port  Huron,  1st;  heavy  fog  at  daybreak;  during  the  day 

~er  ftlmotpherc  Blled  with  dense  smoke,  which  continued  on  the  following  c^tes:  2d, 

6tti    to    eth,    lOtb,     2Ii(t,     A'no    Jfampahire:      Nashua,     Gth,     in    the   mom- 

■rtidclal     light    was    necessary    Ibr    all    kinds    of    outdoor    business;      gos- 

itit    had     the    appearance    of    un    electric    light,    and    grass    and    foliage    were 

if  ft  bright  green  hue.     Hanover,  6lh,  in  the  morning  the  sky  overhead  was  of  a  light 
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•olive,  shading  off  all  aroiuid  to  a  decided  green  at  the  horixon.  The  lig^ 
was  of  a  pronounced  yellowish  green,  intensifying  the  green  color  of  the  grass,  treefl«  £:.. 
while  houses  painted  white  showed  more  distinctly  a  yellowish  hue.  Contoooookville,  6th, 
lumps  were  lighted  at  midday;  schools  wore  closed  and  business  generally  suspended 
-AVw  York:  Albany,  6th,  5  a.  m.,  a  few  stratus  clouds  in  the  lower  atmosphere,  together 
with  what  appeiired  to  be  light  smoke,  the  latter  gradually  increiiscd  iii  density  uniii 
7.;W  a.  m.  when  the  entire  heavens  were  hidden  and  from  8  to  l).-40  a.  ni.  it  wa^  so  dark 
that  artilicial  light  was  necessary  to  enable  business  to  be  tniusacted.  The  color  oi  thi- 
atmosphere  was  yellow  or  light  brown  as  the  density  of  the  smoke  appeared  to  increase  o: 
decrease  and  a  remarkable  elfect  was  produced  on  all  objects  upon  the  earth's  sunhit. 
Grass  and  all  objects  of  green  color  were  made  to  appear  unusuiUly  bri^^lit,  while  bici 
was  changed  to  purple  or  pink.  The  smoke  did  not  extontl  immediately  to  the  t-arth'- 
suriace,  but  hung  as  a  cloud  of  low  elevation.  No  smell  of  smoke  was  detected  at  .'inj 
time;  the  sky  became  clear  at  11.30  a.  m.  Tennesstr:  Knoxville,  7th,  ]>eculiar  kizc 
through  which  the  reflected  light  of  the  sun  gave  strange  eftect  to  varions  ohjeetis.  Sa- 
rJcracy:  Freehold,  8th,  very  smoky  all  day;  sun  could  be  seen  with  naked  eye  without 
pain;  at  night  moon  very  red.  A'orth  Carolina:  Weldon,  7th,  sun  in  early  morning  <)b- 
scnred  by  a  peculiar  haze  in  the  atmosphere,  through  which  the  light  shone  with  a  ]vr- 
fect  pink  color,  a  condition  which  it  maintained  all  day.  The  light  when  passing 
through  a  door  or  window  cast  a  purple-colored  shadow  on  the  floor;  8th,  similar  con- 
ditions prevailed;  smoke  more  dense;  by  2  p.  m.  sun  entirely  obscui^d.  Jlhode  Is^anA: 
Providence,  K.  I.,  Gth,  supply  of  gas  gave  out  early  in  the  afternoon  and  the  whole  city 
was  left  in  almost  complete  darkness.  Block  Island,  Gth,  day  very  dark,  atmoi9phere  of 
■a  yellowish  hue.  Point  Judith,  Gth,  densely  foggy  until  10  a.  m.,  when  the  atmospbeR 
assumed  a  yellowish  tinge  and  was  perfectly  calm;  surrounding  objects  appeared  as  if 
viewed  through  colored  glass  and  artificial  light  became  necessary  in  order  to  pertbnn 
work  in-doors.  Phenomenon  continued  until  4  p.  m.,  after  which  it  gradually  disRi- 
pated.  Newport,  Gth,  very  dense  fog  in  the  morning,  whicli,  at  alK)ut  10  a.  m.,  changed 
to  a  yellowish  color  and  lified  a  short  distance  above  the  earth's  surface.  This  peculiar 
cloud  increased  in  den.sity  and  the  color  become  a  deeper  yellow;  sometimes  it  was  tin^ 
with  a  pale  green  or  light  brown.  Grass  and  trc^s  were  of  a  deeper  green  color  and  sun- 
flowers appeared  to  be  white.  From  1.30  to  4.30  p.  m.,  artiticial  light  was  ne(H:ssar>-  to 
the  performance  of  business;  at  5  p.  m.,  it  gradually  grew  lighter;  8  p.  ni.,  moon  came 
out  very  red,  Imt  in  the  course  of  an  hourassumed  its  natural  appc^arance;  air  calm  mnA 
of  the  day.  Vvrmont:  Bellows  Falls,  Gth,  so  dark  that  at  the  hotels  and  private  rea- 
denccs  breakfast  and  dinner  were  partaken  of  by  lamp-light;  oflices  and  stores  were 
-lighted  and  lamps  were  used  in  railroad  trains.  The  sun  shone  quite  bright  in  the 
attemoon. 

Sutuds. — The  characteristics  of  the  sky  at  sunset  as  indicative  of  fair  or  Ibul  weather 
for  the  succeeding  twenty-four  houi*s  have  been  observed  at  all  Signal  Service  stationsL 
Ikcports  from  181  stations  show  5,398  observations  to  havelK>eu  made,  of  which  '2:2  were 
reiKJrted  doubtful;  of  the  remainder,  5,37G,  or  84. G  per  cent.,  were  followed  by  the  ex- 
pected weather. 

iVttn  spots. — Th'  following  reconl  of  observations,  made  by  Mr.  D.  P.  Todd,  assistaot, 
ban  been  forwarded  by  Prof  S.  Newcomb,  United  States  Navy,  Superintendent,  Nautical 
Almanac  Office,  Washington,  D.  C. : 
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Datb— Sept.  1881. 


No  of  now—      !   I>>«*appeared   by   >  Heappenredbyso- !  Total  nniuber  vis- 
no,  OI  new         I     ^j^^j.  r^,talion.      i        lur  rotation.  iblc. 
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Faculae  were  seen  at  tlu^  time  of  i-vcry  obtturvution. 
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Mr.  H.  D.  Gowey,  at  North  Lewisburg,  Ohio,  reports:  sun  spots  were  observed  on 
every  clear  day  daring  the  month:  they  were  most  numerous  on  the  1st  and  19th;  the 
largest  were  observed  daring  last  of  month.  Mr.  David  Trowbridge,  at  Waterbargh,  N. 
Y.,  reports  as  follows:  1st,  3  groups,  15  spots;  3d,  2  groups,  7  spots,  dense  fog  interfered 
with  observation;  4th,  1  group,  4  spots,  1  group  disappeared  by  rotation;  5th,  2  groups, 
5  spots,  a  new  group  of  2  spots  has  disappeared;  6th,  4  groups,  5  spots,  2  new  groups; 
7th,  2  groups,  5  spots,  2  groups  observed  on  5th,  disappeared;  10th,  1  group,  3  spots; 
12th,  4  groups,  12  spots,  1  new  group  near  west  side,  niiLst  have  ariscu  since  the  10th,  1 
apjpeared  by  rotation,  and  the  appearance  of  a  third  group  is  not  accounted  for;  13th,  4 
groups,  same  as  observed  on  12th,  15  spots;  14th,  4  groups,  13  spots,  1  large  spot  has 
disappeared;  15th,  4  groups,  9  spots;  16th,  1  group,  4  spots,  2  groui)S  have  disappeared 
by  rotation,  and  one  gone  out;  17th,  1  group,  4  spots,  same  as  10th;  18th,  1  group,  7 
spots;  19th,  2  groups,  5  spots,  1  now  group  appeared  by  rotation,  faculae  near;  21st,  2 
groups,  4  spots,  same  as  observed  on  19th;  22d,  2  groups,  2  spots;  23d,  2  groups,  2  spots, 
same  as  observed  on  22d;  25th,  1  group,  2  spots,  the  west  group  has  dis^ippeared  by  ro- 
tation; 26th,  2  groups,  3  sxwts,  1  new  group  has  appeared  by  rotation;  28th,  29th,  2 
groups,  2  spots,,  same  as  observed  on  26th;  30th,  3  groups,  3  sjwts,  1  new  group  hasarisea 
near  middle  of  disk. 

Meteors. — Prescott,  Ariz.,  8th,  remarkably  brilliant;  was  observed  falling  from  a  point 
in  soathwestem  heavens,  about  30°  above  the  horizon;  it  moved  in  a  westerly  direction 
and  left  in  its  trail  a  train  of  sparks  resembling  those  emitted  from  an  exploded  rocket. 
North  Platte,  Nebr.,  26th,  7.20  p.  m.,  seen  in  northwestern  sky;  it  left  a  trail  of  white 
and  light-bluish  color,  and  cxplodetl  into  three  distinct  fragments.  Davenport,  Iowa,  24th, 
11  p.  m.,  very  brilliant.  Burlington,  24th,  9.25  p.  m.,  having  the  appearance  of  a  signal 
rocket ;  color,  bluish  white  with  dark  blue  near  center ;  exploded  and  left  a  track  of  deep  crim- 
son. Somerville,  N.  J.,  13th,  9  p.  m.,  in  the  west,  descended  slowly  with  a  curve  and 
exploded  like  a  rocket.  Hector,  N.  Y.,  13th,  in  appearance  about  the  size  of  the  fuU 
moon,  appeared  in  the  southern  heavens,  moved  downward,  leaving  heavy  trail  of  light 
and  illuminated  the  whole  heavens;  flight  lasted  six  seconds. 

Polar  bands. — Portland,  Oreg.,  3d  and  7th;  Mobile,  9th;  New  Corydon,  Ind.,  2d,  8th, 
14th,  18th,  and  21st;  Clinton,  La.,  9th;  Guttenburgh,  Iowa,  17th  and  18th;  Yates 
Craiter,  Kans.,  7th,  12th,  13th,  28th,  and  30th;  Gardiner,  Me.,  17th  and  28th;  Thom- 
viUe,  Mich.,  14th;  Fayette,  Miss.,  1st,  6th,  9th;  Auburn,  N.  H.,  29th;  Wytheville, 
Va.,  19th. 

Earthquakes. — Angel  Island,  18th,  5.15  p.  m.,  slight  shock.  San  Francisco,  18th,  5.20 
p.  m.,  severe  shock,  vibration  from  west  to  east;  duration  Ave  seconds;  no  damage  re- 
ported other  than  slight  breakage  to  crockery. 

Sand-storms. — ^Winnemucca,  ^d;  Brackettville,  Tex.,  4th  and  5th;  Fort  Yuma,  17th 
and  26th. 

Pabliahed  by  order  of  the  Secretary  of  War. 

W.  B.  HAZEN, 
Brig.  andBvt.  MaJ.  Oen%  Chief  SigruU  Officer,  U.8*A. 
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MONTHLY  WEATHER  REVIEW,  OCTOBER,  188L 

INTE0DUC3TI0N. 

In  preparing  this  Review  the  following  data,  receiTed  up  to  November  20th,  have  been 
used,  viz,  the  regular  tri-daily  weather  charts,  containing  the  data  of  simultaneous  obser- 
vations taken  at  133  Signal  Service  stations  and  15  Canadian  stations,  as  telegraphed  to 
this  office;  186  monthly  journals  and  161  monthly  means  from  the  former,  and  15  monthly 
means  firom  the  latter;  212  monthly  registers  from  voluntary  observers;  55  monthly  reg- 
isters from  United  States  Army  post  surgeons;  marine  records;  international  simultaneous 
observations;  monthly  reports  from  the  local  weather  services  of  Iowa,  Nebraska,  and 
Missouri,  and  of  the  Central  Pacific  Railway  Company;  reliable  newspaper  extracts;  spe- 
cial reports^ 

BABOMETBIC  PBESSUBE. 

The  distribution  of  mean  atmospheric  pressure  over  the  United  States  and  Canada  for 
the  month  of  October,  1881,  is  shown  by  isobaric  lines  (in  black)  upon  Chart  No.  II. 
The  area  of  lowest  pressure  covering  as  it  does  the  Canadian  maritime  provinces  probably 
results  from  a  translation  northeastward  of  the  area  of  low  for  September,  embracing  at 
that  time  the  Upper  Mississippi  Valley.  Over  the  interior  of  the  country  east  of  the 
Mississippi  the  pressure  has  rapidly  increased  during  the  month,  and  the  area  of  highest 
(abnormsJly  high)  pressure  covers  the  South  Atlantic  States.  Compared  with  the  past 
mont^  the  pressure  is  everywhere  higher  except  in  the  Canadian  maritime  provinces, 
where  the  most  decided  fall  of  the  month  has  occurred.  The  region  of  greatest  increase 
embraces  that  portion  of  the  country  from  the  Arkansas  River  northward  to  t^e  British 
Possessions. 

Departures  from  the  normal  values  for  the  month. — Compared  with  the  means  for  previous 
years,  the  mean  pressure  for  the  present  month  is  everywhere  above  the  normal  east  of 
the  90th  meridian,  the  increase  varying  from  0.04  to  0.12  inch.  Throughout  the  Rocky 
Mountain  slopes,  in  the  Lower  Missouri  Valley,  and  in  the  central  portion  of  the  Upper 
Mississippi  Valley,  the  pressure  is  from  1.01  to  0.06  inch  below  the  normal,  the  barometer 
having  been  slow  to  recover  from  the  marked  deficiencies  of  these  regions  during  Septem- 
ber. In  the  Plateau  regions,  South  Pacific  and  North  Pacific  Coast  regions,  other  areas 
of  deficiency  exist  ranging  from  0.01  to  0.13  inch,  being  most  marked  in  the  Middle 
Plateau.  Stations  reporting  a  normal  condition  are  Shreveport,  Memphis,  Saint  Louis, 
and  Keokuk. 

Barometric  ranges. — The  range  of  pressure  for  the  month  has  generally  varied  from  0.5 
to  1.0  inch,  and  in  the  extremes  from  0.24  inch  at  San  Diego  to  1.2  inches  at  Yankton 
and  1.26  inches  on  summit  of  Mount  Washington.  Throughout  the  several  districts  the 
njonthly  barometric  range  varied  a«  follows:  New  England,  from  l.llii  inches  at  Albany, 
Thatcher's  Island,  and  IJurliugton  to  1.20  inches  on  summit  of  Mount  Washington ;  Mid- 
dle Atlantic  States,  0.9  at  Lynchburg  to  1.13  at  Sandy  Hook;  South  Atlantic  States, 
0.49  at  Jacksonville  to  0.95  at  Norfolk;  Eastern  Gulf  States,  0.5  at  Pensacola  to  0.57  at 
Atlanta;  Florida  Peninsula,  0.36  at  Key  West  to  0.46  at  Cedar  Keys;  Western  Gulf  States, 
0.47  at  Castro ville  to  0.77  at  Fort  Gibson;  Tennessee  and  the  Ohio  Valley,  0.55 at  Nash- 
%ille  to  0.89  at  Morgan  town;  Lower  Lake  region,  0.8  at  Sandusky  to  1.05  at  Oswego; 
Upper  Lake  region,  0.86  at  Port  Huron  to  1.17atDuluth;  Upper  Mississippi  Valley,  0.67 
at  Cairo  to  1.12  at  La  Crosse;  Missouri  Valley,  0.87  at  Fort  iJenuett  to  1.20  at  Yankton; 
extreme  Northwest,  1.01  at  Fort  liul'ord  to  1.19  at  ^loorhead;  Northern  Slope,  0.61  at 
Cheyenne  to  0.91  at  Fort  Keogh;  Middle  Slope,  0.66  at  Denver  to  0.91  at  Dodge  City; 
Southern  Slope,  0.46  at  Stockton  to  0.73  at  Jacksborough ;  Rio  Grande  Valley,  0.49  at 
Eagle  Pass  and  Laredo  to  0.98  at  Rio  Grande;  Southern  Plateau,  0.31  at  Tucson  to  0.42 
at  Yuma;  Middle  Plateau,  0.44  at  Winnemucca  to  0.56  at  Salt  Lake  City;  Northern 
Plateau,  0.51  at  Eagle  Rock  to  0.75  at  Umatilla;  North  Pacific  coast,  0.79  at  Roseburg 
to  0.95  at  Olympia;  Middle  Pacific  coast,  0.51  at  Sacramento  to  0.61  at  Red  Bluff;  South 
Pacific  coast,  0.24  at  San  Diego  to  0.48  at  Visalia. 

Areas  of  high  barometer. — There  has  been  a  general  excess  of  atmospheric  pressure  east 
of  the  Mississippi  River  and  a  general  deficiency  west  of  the  lOOt^  meridian.     The  greatest 
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-    ■  .1  ■■"■• ■ .   the  Lak<;  tegioii,  and  New  England.     A^K>ciatedwith  this 

i'li'i'Tiiig  pf  rBoiark  UiaC  nintrftrf  to  the  nsnal  rule  Ihoie 

I  iture  in  the  letpona  which  bad  a  pTcsiDie  above  the  meaii 

II  In  the  regions  wbitK  the  prcasure  nua  bclpw  the  mean, 
nttid  dMCtipUon,  all  of  which  occurred  before  the  20th  of 

1. 1. — On  Iho  '2d  there  was  n  dcdded  rise  In  pressare  in  Manitohu  and  Oukota.    On 
Id  liw  banim't^r  contiDur^  rising,  tlic  highest  rendinga  reported  were:  Fnrt  Bulbrd, 
1  nr  <1.5  !rir:h  -jbovp  Ihc  niimial,  Fort  Stevimgon,  3U.61  or  0.4i)  inch  ahovo  the  normal. 
>.,.  i.v,  ii...  „i.-..^.  ...1  ...-,...,,,1^3  remaini-d  highest  in  Dakota;  the  northern  portion  of 

<  1 1  nioio  than  one-half  inch  above  the  norniDL     On  the  5tb 

.  i.rred  to  the  Bonthcaetward.    At  the  end  of  that  day  t^e 

ii'try  from  the  Upper  Lake  region  nnil  Upper  MissiBippl 

.<   uad  Carolina  eoiuit.     On  the  0th  the  hiznest  area  vrns  in 

ll.irilii'  MiitL'fl:  Ihu  highest  preasnica  reported  were,  I'hUadclphln,  30.S2; 

ttifingUin,  and  l^nelibui);.  W.iVi;  Norfulk  nnd  Charlotte  3U.61,    On  the 

le  pieBeure  remained  highest  in  the  Eonlh  Atlantic  and  East  Gulf  Stat«B, 

1  de]>reaBion  was  moving  across  Canada  from  tlomtobu  to  the  Gulf  t^ 

.  .  tt.    lu  connection  with  this  high  area,  fiosis  were  reported  on  the  morning 

t,  &om  the  Lake  region,  MiddleStates,  and  Mew  England,  and  on  the  morning 

I,  torn  the  Lower  Lake  region  and  Middle  and  Atlantic  States. 

I. — On  the  8lrh  there  was  a  great  rise  in  pressure  in  Dakota  and  Manitoba.     On 

h  tbe  high  area  cootinned  nearly  stationary  in  position,  and  the  highest  leadings 

ed  were  as  follows:  Fort  Boford,  30.e2;  Fort  Garry,  30.G3;  Snint  Vincent,  30,C3, 

e  UKh  the  high  area  moved  over  the  Lake  region,  and  on  the  11th  was  tmntferred 

b  Die  Middle  Atlantic  States,  where,  at  the  morning  report,  the  isobar  of  30. 8  inclnded 

"      r,  Baltimore,  and  Washington,    On  the  12th  and  ISththehighestprcasfuremoved 

le  Houth  Atlantic  Stales  during  the  passage  of  low  area  No.  I  over  the  Lake  r^on. 

"■  —On  the  12th,  in  rear  of  low  area  No.  I,  the  barometer  rose  very  rapidly  in 

..   ...   . .  le  Northwest,  the  isobar  of  30.G  including  nearly  all  of  Dakota  and  Montana. 

D  ihc  13th  the  high  area  extended  over  the  Lake  region,  accompanied  by  high  winds  on 

*  North  Atlantic  coast.     On  the  I4th  the  high  area  was  transferred  to  New  England, 
d  en  the  15th  it  disappeared  before  the  advance  of  low  area  No.  II,  then  moving  over 

•  lAken^n. 

"1.  IV. — On  the  15th,  following  the  passage  of  low  area  No.  II,  there  was  a  sharp  rise 
are  in  the  Northwest  which,  on  the  ISth,  extended  over  the  Lake  region;  on  the 
e  higtiest  barotactor  was  traa^erred  beyond  the  maritime  provinces  and  Hotb 
,;  the  highest  l)aTometer  reported  was  at  Farther  Point,  30.57,  or  O.'i  inch  above  the 

V- — The  I  urometer  rose  quite  rapidly  in  the  Northwest  on  the  ITth  in  renroflow 
III.     Un  the  IStli  the  rise  extended  over  the  Upper  Lake  region  and  the  Ohio 
On  the  lOlh  the  high  area  was  trunsfcned  to  the  New  England  coast,  and  then 
_'ed  in  odvaoce  of  low  area  No.  IV. 

ff  Une  iayomdrt. — The  traclis  of  the  centers  of  six  areas  of  low  barometer  have 
1  liir  lliis  month.  One  only — N'o.  I^is  traced  from  the  Pacific  coast 
U,  in  and  VI — developed  in  llie  Rocky  Slountain  region.  Two — Nos.  I 
Ibbed  0cat  energy  in  the  Lake  region.  Ont>^!4o.  Ill — developed  great 
1  New  England  coast.  The  month  is  remarkablcfrom  the  fact  that  nostonn 
alODg  the  tJnlf  coast  or  tho  Atlantic  coast  aonth  of  New  York,  which  prob- 
i])tr  ^dcfiticni^  in  ruinfall  noted  in  the  Middle  Atlantic,  South  Allautic, 
'States. 
ibt  lOtb  a  depresaion,  nnaccompanied  by  rain,  crossed  California  in  an 
snd,  moving  with  great  rapidity,  was,  at  the  II  p.  m.  reportof  the  11th, 

" »•'-  "i^ppi  Valley.     On  the  13th  the  low  area  ci'ossed  the  Upper 

,  up  the  Saint  Lavirence  Valley,  it  disappeared  on  llie  13th 

I  of  the  chart.     On  the  11th,  ISth,  and  13th  abnndant  Tains  fell  in  the 

region  and  Saint  Lawrence  Valley.     Canlionary  signals  were  ordered 

ak»Baperlor  and  Michigan;  on  tlie  llth  Ibr  Ivikca  Hnron,  Erie,  and 

Is  were  gencrully  justified  by  the  ibllowtng  maximum  velocities: 

2«8.;  Milwankee,  32  8.;  Grand  Haven,-3ti  S.;  Al[»na,  95 

roll,  2i)  S. ;  Toledo,  98  BE. ;  Sandnsky,  32  8. ;  Clei-elnnd,  27 

■4  BW.:  Oswego,  SO  KE. 

13th  the  presaure  was  low  in  Nevada  and  Utah  preceding  the 

.  _ ofdepreasion.    On  tho  14th  tho  low  area  moved  into  the  Lower 

Volley.  On  the  15th  the  center  ol' depression  advanced  with  increasing  energy 
'  iBpidity  over  Lakes  Michigan  and  Huron  to  the  mouth  of  the  Safnt  Lawrence. 
~  rigtiftia  W«re  ordered  lor  this  Etoim  at  all  the  lake  porta.     The  following  ate 
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the  maximum  wind  velocities  reported:  Marquette,  28  NW. ;  Milwaukee,  34  W. ;  Grand 
Haven,  35  S.;  Alpena,  28  S.;  Port  Huron,  30  8W.;  Detroit,  27  SW.;  Toledo,  28  SW.; 
Sandusky,  36  SW. ;  Qeveland,  34  SW. ;  Buffalo,  26  SW. ;  Rochester,  28  SW.  Caution- 
ary signals  were  also  displayed  for  this  storm  on  the  Atlantic  coast  from  Eastport  to  New 
York.  The  following  maximum  velocities  were  reported:  Eastport,  25  W.;  Boston,  25 
W. ;  Thatcher's  Island,  31 S. ;  Wood^s  HoU,  38  SW. ;  Newport,  30  SW. ;  New  Shoreham, 
26  SW. 

No.  III. — The  fall  in  pressure  and  circulation  of  the  winds  in  Nebraska  and  Kansas 
on  the  16th  indicated  the  development  of  a  storm  center  in  that  region.  On  the  17th  the 
depression  moved  across  the  Northwest  and  the  Upi)er  Lake  region.  On  the  18th  over 
tiie  Lower  Lakes  and  New  England.  Cautionary  signals  were  displayed  on  the  Upper 
L^es  and  Lake  Erie  on  the  17th,  but  in  the  Upper  Lakes  the  storm  displayed  but  sHght 
energy.  On  Lake  Erie  the  following  maximum  velocities  were  reported:  Detroit,  30  W. ; 
Sandusky,  30  NW. ;  Cleveland,  27  NW. ;  Erie,  26  NW.  On  the  Atlantic  coast:  Thatch- 
er's Island,  42  NW. ;  Boston,  26  NW. ;  Wood's  Holl,  36  N W. ;  Newport,  26  NW. ;  New 
Shoreham,  36  N. ;  Sandy  Hook,  44  N. ;  Bamegat,  35  NW. ;  Cape  May,  43  NW. ;  Break- 
water, 44  N W. ;  Chincoteague,  30  NE. ;  Cape  Henry,  40  NW. ;  Kitty  Hawk,  44  NE. ;  Hat- 
teras,  36  NE.  It  will  be  noted  that  the  high  winds  reported  on  the  Atlantie  coast  oc- 
curred after  the  jiassagc  of  the  storm  center  and  therefore  are  to  be  associated  with  the 
rising  barometer  which  succeeded  the  low  area. 

No.  IV. — On  the  19th  a  depression  of  slight  energy  moved  in  an  easterly  track  as 
charted  over  the  Upper  Lake  region  into  the  Province  of  Ontario.  Cautionary  signals 
were  ordered  for  the  ports  in  the  Upper  Lakes,  but  they  were  not  justified. 

No.  V. — On  the  22d  the  barometer  was  low  and  slowly  falling  in  the  Southwest.  At 
the  morning  report  of  the  23d  a  depression  had  developed,  central  in  Indian  Territory. 
During  the  day  the  storm  center  moved  in  a  northeasterly  track  into  Indiana.  On  the 
24th  it  advanced,  with  diminished  energy,  over  the  Ix)wer  I^ke  region,  and  on  the  25th 
moved  across  New  England.  The  cautionary  signals  ordered  for  this  storm  on  Lakes  Erie 
and  Ontario  were  not  justified. 

No.  VI. — On  the  25th  and  26th  there  was  a  great  barometric  depression  central  in  Wash- 
ington Territory,  Oregon,  and  Idaho,  which  extended  east  of  the  Rocky  Mountains.  On 
the  27th  a  new  center  of  depression  appeared  to  be  well  defined  in  Colorado  and  New 
Mexico.  During  the  day  it  moved  slowly  to  the  northeast,  exhibiting  but  slight  energy. 
On  the  28th  the  storm  center  advanced  into  Minnesota  and  on  the  29th  it  passed  over  the 
Lake  Superior  region  beyond  the  limits  of  the  chart.  This  storm  did  not  develop  any 
special  energy.  Cautionary  signals  were  displayed  on  Lakes  Superior,  Michigan,  and 
Huron  and  for  the  western  ports  of  Lake  Erie.  The  following  maximum  winds  were  re- 
ported: Duluth,  30  W. ;  Alpena,  28  SE. ;  Detroit,  27  S. ;  Sandusky,  27  S. ;  aeveland,  29 
S.  It  will  be  noted  that  more  storm  energy  was  exhibited  on  Lake  Erie  than  near  the 
track  of  the  center  of  low  area. 

Hurricane  at  Mamanilla^  Mexico.  — October  27th ,  3  p.  m . ,  strong  gale  from  the  NE. ,  barom- 
eter fell  rapidly  from  29.1  to  28.0.  At  about  4.50  p.  m.  the  gale  increased  taa  hurricane, 
the  center  of  which  struck  Manzanilla  with  terrific  force  and  terrible  disaster.  28th, 
7.50  a.  m.,  there  was  a  lull  in  the  storm  of  about  ten  minutes  duration,  when  the  wind 
suddenly  changed  to  the  SW.  with  hurricane  force.  Every  building  in  the  city  without 
an  exception  was  completely  destroyed,  entailing  a  loss  in  the  aggregate  of  over  $500,000. 
In  the  harbor  there  were  present  at  the  time  of  storm  one  ship,  two  barks,  two  schooners, 
together  with  several  lighters  and  small  boats.  All  the  vessels  except  one  bark  were 
a  total  loss. 

INTEBNATIONAL  METEOROLOGY. 

• 

International  Charts,  Nos.  IV  and  V,  accompany  the  present  Review.  The  former  is 
published  for  August,  1879,  and  continues  the  series  of  this  chart  commenced  in  Janu- 
ary, 1877.  Chart  No.  V  is  prepared  for  the  month  of  October,  1879,  and  continues  the 
series  of  this  chart  commenced  in  Novembi^r,  1877.  It  will  be  observed  that  the  num- 
bers of  these  charts  have  been  changed,  being  one  less  in  each  case.  This  modification 
affects  only  the  numerical  value  and  not  the  character  of  the  charts,  having  been  done 
because  of  the  discontinuance  some  time  since  of  the  old  Chart  No.  IV. 

Chart  No.  IV  shows  the  mean  pressure,  temperature,  and  the  prevailing  direction  of 
the  wind  at  7.35  a.  m.,  Washington,  or  0.43  p.  m.,  Greenwich  mean  time,  for  the  month 
of  August,  1879,  over  the  Northern  and  at  certain  isolated  stations  in  the  Southern  Hem- 
isphere. Two  areas  of  low  pressure,  (29.70)  are  shown  upon  the  chart  for  the  present 
month,  one  situated  over  the  Atlantic  Ocean  just  south  of  Iceland,  runnlDg  eastward  to 
include  Scotland  and  westward  to  the  35th  parallel;  the  other  area  embraces  southwest- 
ern Siberia.  Tke  isobar  of  29.8,  commencing  near  55^  N. ,  55^  W. ,  passes  southeastward, 
reaching  the  50th  parallel  near  the  meridian  of  30**  W.,  thence  eastward  along  that  par- 
allel to  10^  W.,  where  its  course  changes  to  NE.,  reaching  the  Baltic  near  Wisby;  attiiis 
point  it  turns  to  the  N.,  curving  around  the  Gulf  of  Bothnia  to  the  west  and  passing 
thcmoe  eastward  to  the  White  ^;  f^m  this  locality  the  isobar  runs  southwestwaid  to 
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near  the  Black  Sea,  thence  eastward  to  the  Caspian,  where  it  corves  again  to  the  south- 
west, reaching  the  Mediterranean  Dorth  of  Beimt.  This  disposition  of  pressure  places  the 
western  half  of  Russia  and  the  whole  of  Asia,  except  scattering  coast  stations,  witliin  the 
area  of  29.8.  It  will  be  seen  that  upon  leaving  the  eastern  coast  of  Asia  the  pressure 
gradually  rises,  being  about  29.9  over  the  Japan  Islands.  If  we  may  be  allowed  to  base 
judgment  upon  the  reports  of  isolated  stations  between  the  parallels  of  60°  and  70°  N., 
it  is  safe  to  conclude  that  the  area  of  29. 8  surrounds  the  Arct  ic  Ocean.  The  pressure  over 
the  United  States  nowhere  falls  below  29.9,  except  in  California,  where,  in  the  central 
portion  of  the  State  a  small  area  of  29. 8  probably  exists.  Over  British  India  the  pressure 
Tanges  from  29.4  to  29.8.  The  area  of  highest  pressure  (30.2)  covers  a  very  irregular 
portion  of  the  ocean  southwest  of  the  Azores.  In  the  United  States  the  maximum  press- 
are  (30.0)  covers  the  Gulf  and  South  Atlantic  States,  Tennessee,  and  the  Ohio  Valley. 
In  Europe  the  barometer  is  everywhere  below  30.0  except  in  extreme  southwestern  France, 
northern  Spain,  and  in  Portugal.  The  extreme  mean  pressures  lor  the  month  are  29.4 
(lowest)  at  Lahore  and  30.23  (highest)  at  Ponta  Delgado.  The  extreme  monthly  range 
of  mean  pressure  is  0.83  inch,  which  is  0.05  inch  larger  than  August,  1877,  and  0.12 
inch  larger  than  August,  1878.  The  following  extreme  monthly  mean  temperatures  are 
given  in  Fahrenheit's  scale:  lowest,  Godthaab,  York  Factory,  and  Fort  St.  Michaels, 
45°;  Stykkisholm,  53°;  Moose  Factory,  57°;  Nikolaievsk  on  the  Amoor,  58°;  highest, 
Biskra,  102°;  Laghouat,  97°.2;  Saida,  91°.9;  Tebessa,  91°.8;  I^hore,  91°;  Beirut,  88°; 
Tashkend,  86°.  The  prevailing  direction  of  the  winds  over  the  United  States  was  south- 
west to  northwest  along  the  Middle  Atlantic  and  New  England  coasts,  in  the  I^ke  re- 
gion and  over  the  Canadian  maritime  provinces;  northeasterly  along  the  South  Atlantic 
and  Gulf  coasts;  southerly  in  the  interior  and  westward  to  the  Pacific.  Over  the  Atlan- 
tic Ocean,  northeast  to  southeast  and  southwest  south  of  jximllel  40°  N.,  and  to  the  north- 
ward of  that  parallel  southwest  to  northwest.  Over  Europe,  south  to  west  in  Scandina- 
via and  the  British  Isles;  southwest  to  northwest  in  the  interior;  elsewhere  variable.  In 
Jtlgeria  northerly.  In  Hindostan  westerly,  and  along  the  Asiatic  coast  southwesterly. 
Qompored  with  August,  1877  and  1878,  the  temperature  over  the  United  States  is  gen- 
erally higher  over  the  Plateau  and  Pacific  Coast  regions  and  in  southern  Texas,  elsewhere 
it  is  lower,  particularly  over  the  interior  and  in  the  eastern  districts.  The  pressure  is 
evei^here  lower,  being  most  marked  on  the  Pacific  Coast  and  in  the  Gulf  and  At- 
lantic coast  States.  Over  the  Atlantic,  where  comparison  can  only  be  made  with  1878, 
the  region  of  highest  pressure  shows  an  increase  of  from  0. 1  to  0. 1 5  inch.  There  is  a  gen- 
eral rise  south  of  the  40th  parallel,  while  to  the  northward  the  deficiency  ranges  from 
0.05  to  0.2  inch,  being  most  marked  between  the  parallels  of  55°  and  65°  N.  The  tem- 
perature is  lower  between  the  parallels  of  50°  and  60°  N.,  but  to  the  southward  there  is 
very  little  change.  Over  Europe  there  is  a  general  rise  in  pressure  south  of  the  50th 
paiallel,  being  most  marked  along  the  northern  shores  of  the  Mediterranean,  while  to  the 
northward  the  reverse  takes  place,  principally  over  Scandinavia  and  the  northern  por- 
tion of  the  British  Isles.  With  regard  to  the  temperature  there  is  a  very  marked  rise 
over  northern  Europe,  particularly  Scandinavia  and  northwestern  Russia;  in  the  inte- 
rior there  is  a  slight  fall,  which  disappears  to  the  southward,  where  along  the  Mediterra- 
nean there  is  little  or  no  change.  In  Algeria  there  is  quite  a  marked  rise  in  temperature 
and  a  decided  fidl  in  pressure.  In  Hindostan  the  changes  in  temperature  and  barome- 
ter are  qnite  irregular;  in  the  northern  Provinces  there  is  a  general  fall  in  both,  while  to 
the  aoathward  the  deficiency  in  pressure  is  quite  evident.  The  accompanying  table 
shows  tiie  deviations  in  temperature  and  barometer  at  isolated  stations  for  the  month  of 
Angost,  1879,  as  compared  with  the  means  of  the  past  two  years. 

Comparative  tJiermometric  and  barometric  meanSj  with  corresporuling  departures. 
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Comparative  thennometric  and  barometric  means,  with  corresponding  departures — Continued. 


Htation. 


Mean  temperature. 
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II 


Nikolaievsk  on  the  Amoor. 

Pekin 

Zi-Ka-Wei 

Tokei 


Taohkend 

KokusB 

Beirut 

Bfauritius 

Fort  Napier 

Cape  Town 

Free  Town 
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San  Jose  de  Costa  KicA.... 
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Mean  barometer. 
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Chart  Ko.  V. — This  chart  displays  the  tracings  of  the  probable  courses  of  thirty-one  of 
the  principal  storm  areas  of  the  Northern  Hemisphere  for  the  month  of  November,  1879, 
The  approximate  paths  of  progressive  movement  are  based  upon  daily  simultaneous  in- 
ternational observations  to  the  number  of  over  650,  besides  a  large  mass  of  irregular  data 
which  reaches  this  office  in  various  ways  from  the  logs  of  vessels  of  the  merchant  ma- 
rine of  the  North  Atlantic  Ocean.     Concerning  the  general  distribution  of  the  paths  of 
the  areas  of  barometric  minima  the  following  is  given:  Fourteen  areas  traversed  i>ortioDS 
of  the  United  States,  but  none  of  them  were  entirely  confined  to  its  boundaries;  four  of 
these  came  from  the  Pacific  Ocean  between  the  parallels  of  40°  and  50°  N. ;  five  first  ap- 
peared in  the  Rocky  Mountain  rei^ons;  ten  reached  the  Atlantic  Ocean,  four  of  which 
crossed  the  same  to  the  mainland  of  Europe.     Of  the  storms  over  the  Atlantic,  one  came 
from  the  West  Indies;  one  formed  in  the  vicinity  of  the  Azores,  and  one  in  the  vicinitn 
of  the  Cape  Verd  Islands.     Of  the  storms  over  Europe,  six  came  from  the  Atlantic  Ocean 
one  of  which  entered  the  continent  over  Portugal  and  the  remainder  came  from  betwery 
the  parallels  of  60°  and  70°  N. ;  one  storm  was  confined  almost  entirely  to  the  Meditei- 
ranean,  while  another  first  appeared  in  the  vicinity  of  the  White  Sea.     Off  the  Asiatn 
coast  three  storni.s  first  appeared  over  the  China  Sea  and  two  others  formed  over  theocea, 
southeast  of  the  .Japan  Islands,  all  moving  to  the  northeastward.     Of  the  storms  in  North 
America,  No.  I  appeared  in  the  Lower  Missouri  Valley  during  the  1st,  accompanied  by 
heavy  snow-falls  and  brisk  to  high  winds.     By  morning  of  2d  it  covered  Lake  Michigan, 
and  during  the  day  passed  eastward  over  the  Lower  I^ake  region,  accompanied  by  dan- 
gerous winds  and  heavy  snow;  3d,  central  in  southern  New  York  and  by  the  foUowing 
morning  had  passed  eastward  over  the  ocean  south  of  Nova  Scotia.     Following  the  pas- 
sage of  this  area  off  the  New  England  coast  heavy  northerly  and  westerly  gales,  with 
snow,  prevailed  during  the  latter  part  of  the  IM  and  throughout  the  4th.     3d,  in  ^°  N., 
66° y  W  W.,  heavy  N.  gale,  bitterly  cold,  stormy  sea;  in  43°,  36^  N.,  59°,  24^  W.,  violent 
westerly  gale;  in  42°  N.,  64°,  58*^  W.,  WNW.  to  NE.,  very  changeable  and  stormy. 
4th,  in  45°,  or  N.,  54°,  06^  W.,  SE.  to  SW.  gales,  with  fog  and  snow;  in  40**,  27^  N. 
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41®,  44'  "W.,  northeasterly  gales,  with  violent  squalls  of  snow  and  hail;  in  42°,  21'  N,. 
64*»,  26'  W.,  ESE.,  SW.,  and  W.,  fierce  squalls;  in  43**  N.,  52**  W.  gale  fix)m  ESE.,  veer- 
ing to  W.,  with  very  high  confVised  sea  and  heavy  rain.  5th  and  6th,  depression  moved 
slowly  northeastward  in  the  vicinity  of  50°  N.  and  between  the  parallels  of  30°  and  50° 
W.  Vessels  arriving  in  New  York  Harbor  on  the  6th  reported  the  experience  of  violent 
gales  and  heavy  snow  during  the  4th  and  5th,  the  latter  having  collected  to  the  depth  of 
ftom  6  to  10  inches  on  their  decks.  5th,  large  icebergs  were  encountered  in  47°,  08'  N. ,  47°, 
30'  W.,  and  in  47°  N.,  47°,  40'  W.  6th,  in  50°,  08'  N.,  41°,  45'  W.,  SW.  to  NW,  strong 
gale,  heavy  cross-seas;  in  46°,  25'  N.,  42°,  15'  W.,  S.  to  NW.  fresh  gale,  high  sea;  in  49°, 
46'  N.,  43°,  40'  W.,  a  chain  of  icebe^  was  encountered  bearing  from  NNE.  to  S.  by 
£.,  and  small  pieces  were  scattered  in  all  directions.  During  the  7th,  as  the  central  area 
passed  northward  off  the  western  coast  of  Iceland  the  barometer  at  Stykkisholm  fell  from 
29.76  to  29.09  by  morning  of  the  8th,  winds  shifting  from  SW.  to  S.  and  W.  As  the  de- 
pression moved  eastward  near  parallel  70°  N.  the  pressure  rose  rapidly  over  the  island 
(0.74  inch  in  twenty-four  hours),  with  winds  shifting  to  east.  9th,  central  off  the  north- 
western coast  of  Norway;  BroHO,  29.21,  a  fall  of  0.64  inch  in  past  twenty-four  hours, 
SW.,  heavy  rain;  Tromso,  29.21,  a  fall  of  0.47  inch,  S.,  cloudy;  Bergen,  29.84,  a  fall  of 
0.34  inch,  S.,  heavy  rain.  10th,  central  over  Lapland;  Haparanda,  28.83,  NW.,  a  fall 
of  0.86  inch;  Tiomso,  29.19,  NW.;  Archangel,  28.98,  a  fall  of  0.80  inch,  SE.,  snow;  St. 
Petersburg,  29.42,  a  foil  of  0.62  inch,  WNW.,  cloudy.  11th,  central  east  of  the  White 
Sea;  Archangel,  29.00,  SSW.,  cloudy.  12th,  central  south  of  the  Gulf  of  Ob,  disappear- 
ing on  the  following  day  north  of  Yeniseisk,  at  which  station  southerly  winds  and  snow 
had  prevailed  since  the  11th.  No.  IV. — On  the  4th  an  extensive  area  of  low  pressure 
entered  North  America  from  the  Pacific  Ocean  near  the  50th  parallel  and  moved  slowly 
eastward  in  that  latitude,  reaching  Manitoba  by  the  7th,  where  the  central  area  was  in- 
closed by  the  isobar  of  29.40.  During  this  day  and  the  following  the  depression  moved 
slowly  eastward  over  the  southern  portion  of  Hudson's  Bay  Territory,  the  barometer  at 
Moose  Factory,  James's  Bay,  falling  to  29.28,  wind  SW.,  force  6.  10th,  passed  eastward 
off  the  southeastern  coast  of  Labrador  and  by  the  morning  of  the  12th  had  probably 
reached  the  ocean  in  the  vicinity  of  60°  N, ,  40°  W.  The  following  data  is  from  Godthaab 
during  the  passage  of  the  depression  to  the  south  and  east  of  Greenland:  10th,  29.89, 
ENE.;  11th,  29.74,  ENE.;  12th,  29.38,  NE.;  13th,  29.17,  N.;  14th,  29.32,  WSW.;  15th, 
29.49,  NNE.  On  the  approach  and  passage  of  the  depression  Stykkisholm,  Iceland,  re- 
ported the  following:  12th,  30.26,  E.;  13th,  29.59,  SE.,  rain:  14th,  29.24,  S.,  rain;  15th, 
29.16,  calm,  rain;  16th,  29.30,  SW.,  rain;  17th,  29.40,  S.,  rain;  rain  continued  at  this 
station  until  the  21st.  17th,  depression  central  off  the  western  coast  of  Norway;  Tromso, 
29.12,  a  fall  of  0.65  inch,  SW.,  rain;  Brono,  29.60,  a  fall  of  0.37  inch,  WSW.,  threaten- 
ing; Christiania,  29.89,  a  fall  of  0. 19  inch,  SSW. ,  rain  and  snow.  18th,  disappeared  north 
of  Scandinavia,  the  pressure  at  northern  stations  rising  rapidly  from  O.lO  to  0.60  inch 
and  winds  shifting  to  south.  No.  VIII. — This  area  developed  over  the  Middle  Plateau 
during  the  6th  and  7th,  and  passed  rapidly  eastward  into  Colorado  and  thence  northeast- 
ward to  the  Upper  Lakes,  accompanied  in  Arkansas  and  Missouri  by  violent  local  storms. 
During  the  9th,  moved  eastward  over  northern  Canada,  reaching  the  Gulf  of  Saint  Law- 
rence by  the  10th,  and  a  iK)sition  in  about  50°  N.,  50°  W.,  by  the  11th.  12th,  central 
in  about  50°  N.,  40°  W. ;  in  49°  N.,  41°,  30'  W.,  29.34,  NW.,  force  6;  in  49°,  20'  N.,  31°, 
40'  W.,  29.15,  S.,  heavy  rain;  in  50°,  40'  N.,  31°,  25'  W.,  29.r)0,  SSE.,  force  6;  in  51°, 
19'  N.,  35°,  55'  W.,  SE.  strong  gale,  rain,  heavy  sea;  in  38°  N.,  42°  W.,  hurricane  fix)m 
NW.  for  thirty-six  hours,  hove  to  under  bare  poles  for  twelve  hours.  13th,  in  50°,  01' 
N.,  43°,  36'  W.,  W.  to  NW.,  fresh  gales;  in  48°,  32'  N.,  37°,  11'  W.,  29.32,  S.  to  N., 
stormy,  very  high  sea;  in  49°,  20'  N.,  38°,  15'  W.,  29.34,  N.,  violent  gale,  with  rain. 
14th,  in  42°  N.,  38°  W.,  hurricane  from  vSW.  to  NNE. ;  in  41°,  20'  N.,  41°,  50'  W.,  sud- 
den gale,  wind  came  from  N.  with  great  fury  and  in  three  hours  raised  a  tremendous  sea, 
decks  swept;  in  40°  N.,  41°  W.,heavvgale  from  NE.  to  NW.,  lasting  twenty-four  hours, 
then  shifting  to  SW.  and  continuing  for  eight  hours;  in  47°,  10'  N.,  43°,  50'  W.,  29.72, 
NW.,  hurricane;  in 48°,  30'  N.,  30°,  45'  W.,  29.65,  NW.,  violent  gale.  15th,  in  27°  N., 
36°  W.,  heavy  gale  from  WSW.,  lasting  thirtj-six  hours;  in  40°  N.,  40°  W.,  hurricane 
from  SE.  to  NW.,  high  confused  sea;  in  41°  N.,  36°  W.,  violent  N.  gale  and  tremendous 
sea,  vessel  thrown  on  beam  ends  and  abandoned.  16th,  together  with  area  No.  IV  then 
central  off  the  eastern  coast  of  Iceland  an  elongated  area  of  low  pressure  (generally  be- 
low 29.60)  extended  southward  to  near  the  Azores.  On  the  17th  areas  No.  IV  and  No. 
VIII  combined  to  the  northward  of  the  British  Isles,  accompanied  by  a  rapid  fall  in  the 
barometer,  the  central  area  being  inclosed  bj'  the  isobar  of  29.20.  No.  X. — This  area 
appears  to  have  moved  southward  along  the  North  Pacific  coast  to  near  the  35th  parallel, 
when  it  changed  its  course  to  the  eastwai-d,  crossing  California  south  of  San  Francisco, 
at  which  station  the  barometer  fell  to  29.26,  the  lowest  reading  reported  in  the  past  nine 
years.  Its  passage  through  the  Middle  and  Southern  Plateau  regions  was  accompanied 
by  heavy  snow  and  rain.  From  Colorado  northeastwaitl  the  depression  moved  very  rap- 
idly to  Lake  Superior  by  afternoon  of  the  11th  and  thence  southeastward  over  Canada  to 
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northern  New  York,  disappearing  during  the  12th  and  13th  oyer  the  Canadian  maritime 
provinces  nnder  the  influence  of  areas  Nos.  YIII  and  XII,  prohahly  eomhining  with  the 
former  off  the  Banks  of  Newfoundland.  No.  XII. — Following  the  passage  of  area  No. 
X  over  the  Southern  Plateau  the  pressure  remained  comparatively  low,  developing  on 
the  11th  an  area  of  29.60  over  New. Mexico.  During  the  11th  this  depression  moved 
east-northeast  to  the  Upper  Mississippi  Valley,  where  it  "wos  central  morning  of  the  12th. 
From  this  position  it  moved  eastward  over  the  Lake  region,  accompanied  by  storms  of 
wind  and  rain;  heavy  thunder-storms  were  experienced  in  southern  New  York.  13th, 
central  off  the  Massachusetts  coast  and  during  the  day  probably  disappeared  in  a  trough 
of  low  pressure  extending  westward  from  44°  N.,  85°  W.,  to  near  65°  W.  No.  XIII  ap- 
peared off  the  North  Pacific  coast  duriog  the  13th  and  paissed  rapidly  eastward  over  the 
northern  territories,  reaching  Lake  Superior  by  morning  of  the  15th,  where  the  central 
area  was  inclosed  by  the  isobar  29. 60,  the  lowest  barometer  beiog  at  Duluth  29. 42.  Owing 
to  the  presence  of  area  No.  XVII,  on  this  day  central  south  of  Lake  Erie,  an  extensive 
area  of  barometric  minima  formed  over  the  Lake  region,  Ohio  Valley,  and  Canada  which, 
duringtheday,  combined  the  effects  of  the  two  areas  resulting  in  asinglearea  (No.  XVII), 
which,  on  the  16th,  became  central  over  Newfoundland.  No.  XIV. — Resulting  from  a 
general  fall  in  the  barometer  from  Texas  northward  to  Hudson's  Bay-forming  a  baro- 
metric trough  of  29.80,  this  depression  appeared  central  in  the  southern  portion  of  the 
Upper  Mississippi  Valley  on  the  13th.  DuriDg  the  day  it  passed  northeastward  to  Lake 
Michigan,  accompanied  in  the  States  of  Illinois,  Indiana,  and  Kentucky  by  heavy  rains 
and  thunder-storms,  causing  considerable  damage  to  property.  On  the  14th  passed 
northeastward  into  northern  Canada,  disappearing  on  the  following  day  as  an  individual 
area  in  the  extensive  depression  formed  by  the  combination  of  areas  Nos.  XIII  and  XVII 
over  the  Lake  region  and  Canada.  No.  XVI. — This  area  first  appeared  over  the  Mid- 
dle Rocky  Mountain  region  where,  on  the  loth,  it  was  accompanied  by  snow  and  high 
westerly  winds.  During  the  16th  the  central  depression  extended  rapidly  southeast- 
ward into  Texas,  followed  by  northwesterly  winds  and  increasing  precipitation.  From 
Texas  the  course  of  the  depression  changed  to  east-northeast,  moving  across  the  northern 
portion  of  the  Gulf  States  and  thence  northeastward  passing  off  the  Virginia  coast  near 
the  37th  parallel  on  the  18th.  During  this  portion  of  its  course  after  leaving  the  Gulf 
States,  the  winds  shifted  to  northerly  over  the  Lower  Lakes,  accompanied  by  heavy  snow- 
storms and  severe  gales  with  considerable  loss  to  shipping.  Over  the  ocean  an  extensive 
area  of  low  pressure  formed  in  the  vicinity  of  35°  N.,  70°  W.,  accompanied  by  violent 
gales  and  much  damage  to  shipping.  18th,  in  39°  N. ,  66°  W. ,  hurricane  from  SE.  to 
NW.,  lasting  five  hours,  then  to  SW.,  lasting  three  days;  off  Cape  Lookout,  3  a.  m.  took 
heavy  NE.  gale,  wind  suddenly  shifted  to  SE.  and  about  two  hours  thereafter  veered  to 
SW.  In  41°,  42^  N.,  64°,  40^  W.,  8  p.  m.,  ESE.,  gale  rapidly  increasing  in  force  and 
slowly  veering  to  the  SE.  and  S.,  barometer  rapidly  fell  to  29.47.  19th,  passed  north- 
eastward south  of  Nova  Scotia  and  disappeared  as  an  individual  depression  under  the 
influence  of  area  No.  XVIII  advancing  from  the  southwest,  or  possibly  by  a  rapid  move- 
ment eastward  continued  as  area  No.  XX  central  north  of  the  Azores  on  the  19th.  On 
this  day  an  area  of  low  pressure  (probably  about  29.70)  prevailed  over  the  ocean  between 
the  parallels  of  35°  and  45°  N.  and  the  meridians  of  20°  and  60°  W.  In  40°,  09-^  N. ,  68°,  56^ 
W.,  6.30a.  m.,  wind  shifted  from  SE.  to  NE.,  increasing  northerly  sea,  barometer  rising; 
at  midday  wind  again  shifted  through  W.  to  NE.,  with  hurricane  force,  barometer  29.50; 
at  evening  wind  shifted  to  NW.,  with  hurricane  force,  very  heavy  NW.  sea.  In  33°, 
37^  N.,  73°,  20-^  W.,  heavy  gale  from  NW.,  lasting  ten  hours,  barometer  29.25;  in  39° 
N. ,  68°  W. ,  heavy  gale  from  ESE.  to  WN W. ,  tremendous  sea ;  in  42°,  38^  N. ,  53°,  24^  W. , 
NNW.,  SW.  SE.  and  W.,  strong  gales  and  rain;  towards  morning  strong  westerly  gale 
and  heavy  cross-sea.  In  47°,  25-^  N.,  44°,  28''  W.,  NW.,  and  W.,  severe  gales,  barometer 
falling  rapidly;  in  35°,  SO''  N.,  55°,  14'' W.,  hurricane  from  W.  to  NW.,  lasting  twenty 
hours.  No.  XVII. — This  area  developed  over  the  Lower  Lakes  on  the  15th  as  an  ofishoot 
of  an  extensive  area  of  barometric  minima  covering  the  country  between  the  parallels  of 
40°  and  50°  N.,  and  the  meridians  of  70°  and  100°  W.  During  the  day  this  depression 
passed  northeastward  to  the  Gulf  of  Saint  Lawrence,  where  it  was  central  on  the  16th, 
moving  thereafter  to  the  southeast  over  Newfoundland,  l>eing  central  by  morning  of  the 
17th  in  the  vicinity  of  50°  W.  In  44°,  50^  N.,  53°,  20^  W.,  29.87  NNW.,  force  7;  in  50°, 
56^  N.,  44°,  48''  W.,  SW.  to  NW.,  strong  storm,  high  seas.  During  the  day  course  of 
depression  changed  to  the  NE.,  beiDg  central  on  the  18th  in  about  50°  N.,  30°  W.,  after 
which  it  again  changed,  moving  almost  directly  north  to  the  western  coast  of  Iceland, 
rounding  the  island  to  the  northward  and  passing  thence  eastward  to  northern  Scandina- 
via. 18th,  in  50°,  50^  N.,  32°,  10^  W.,  heavy  SE.  gale  shifting  to  NE.,  with  high  con- 
fused sea.  The  following  observations  were  reported  fromStykkisholm,  Iceland,  during 
the  advance  and  passage  of  the  depression:  18th,  29.29,  SW.,  force  5,  rain;  19th,  29.74, 
calm,  rain;  20th,  29.64,  S.,  force  6,  rain;  2l8t,  30.33,  SW.,  forcel,  clearing;  22d,  30.63, 
NE.,  force  4,  fair.     Owing  to  the  presence  of  an  extensive  area  of  high  pressure  over  the 
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British  Isles  and  to  the  westward  over  the  ocean,  the  change  in  pressure  over  Iceland 
during  the  passage  of  the  depression  was  extremely  sudden.  On  the  22d,  with  dimin- 
ished energy,  the  depression  became  central  off  the  northwestern  coast  of  Norway  and 
during  the  day  passed  southeastward  into  Finland.  24th,  central  southeast  of  the  White 
Sea,  followed  to  the  westward  over  Finland  and  vicinity  by  S.  to  N.  and  NW.  winds, 
with  snow.  25th,  central  in  western  Siberia,  with  slowly  increasing  pressure;  Kasan, 
29.89,  NNW.,  snowing;  Ekaterinburg,  29.82,  SW.,  threatening.  26th,  central  in  the  val- 
ley of  the  Yenisei,  disappearing  thereafter  over  central  Siberia;  Yeniseisk,  29.72,  a  fall 
of  0.21  inch  in  past  twenty-four  hours,  W.,  threatening;  Barnaul,  30.04,  a  fall  of  0.43 
inch,  SW.,  cloudy.  No.  XXII. — During  the  18th,  while  No.  XVI  occupied  the  South 
Atlantic  coast,  a  very  sudden  fall  in  the  barometer  occurred  over  the  Lake  Superior  r^on 
and  to  the  northward,  developing  on  the  following  morning  into  an  area  of  29.40.  19th, 
Moose  Factory,  29.26,  a  remarkable  fall  of  1.13  inches  in  past  twenty-four  hours,  wind 
S.,  force  6,  heavy  snow-storm;  Marquette,  29.51,  a  fall  of  0.89  inch,  winds  from  N.  to  W. ; 
Duluth,  29.66,  a  fall  of  0.82  inch,  winds  from  NW.  to  SW. ;  Alpena,  29.69,  a  fall  of  0.67 
inch,  winds  from  N.  to  SSW.  During  the  day  the  storm  passed  southeastward  over  the 
Lake  r^on,  where  heavy  southwest  to  northwest  gales,  with  snow,  prevailed,  driving 
many  vessels  ashore  and  wrecking  others.  This  storm  proved  to  be  one  of  the  severest 
for  many  years  upon  the  Lakes,  causing  great  damage  by  shipwreck  and  the  loss  of  many 
lives.  Over  Canada  and  New  England  the  storm  was  equally  severe,  being  accompanied 
by  violent  southwest  to  northwest  winds  and  snow.  By  afternoon  of  the  20th  the  depres- 
sion  had  combined  with  No.  XVIII,  the  West  India  hurricane,  then  central  oflf  the  Nova 
Sootia  coast;  lowest  barometer  at  Halifax,  28.59,  a  fall  of  1.10  inches  in  past  twenty-four 
hours.  M^dalen  Islands,  violent  gale  from  S£.  veering  to  NE.,  and  increasing  to  a  hur- 
ricane. Strait  of  Canso,  heavy  BE.  gale..  At  Cow  Bay,  Louisburg,  and  Glace  Bay,  hur- 
ricane from  SE.  to  SSW.  On  the  Gaspe  coast  and  in  Northumberland  Strait,  heavy  NE. 
gales  accompanied  by  high  tides,  the  latter  causing  considerable  damage  at  Point  du 
Ch^ne.  A  further  description  of  this  storm  is  to  be  found  under  area  No.  XVIII,  of 
which  it  formed  a  part  on  and  after  the  20th.  No.  XXIII. — This  area  passed  southeast- 
ward from  the  Saskatchewan  Valley  during  the  20th  and  21st  and  by  morning  of  the  22d 
was  cei^xal  north  of  Lake  Superior  inclosed  by  the  isobar  of  29.40.  During  this  day  the 
depression  passed  southeastward  over  the  Upper  Lake  region  followed  by  winds  shifting 
from  SW.  to  NW. ,  increasing  to  high  and  accompanied  by  snow.  Central  over  the  Prov- 
ince of  Ontario  on  the  23d  the  depression  changed  its  course  more  to  the  east,  reaching 
the  Gulf  of  Saint  Lawrence  by  the  following  morning,  disappearing  thereafter  in  an  area 
of  high  pressure  (30.30)  prevailing  to  the  southward.  XXV. — Following  rapidly  the 
passage  of  the  preceding  area  the  pressure  on  the  24th  again  fell  in  the  Northwest  and 
Manitoba;  Fort  Garry,  29.48,  a  fall  of  0.80  inch  in  past  twenty-four  hours;  Pembina, 
^.49,  a  fall  of  0.75  inch;  Breckenridge,  29.67,  a  fall  of  0.67  inch.  During  the  day  the 
depression  passed  rapidly  northeastward  to  Hudson's  Bay.  lowest  barometer,  29.41,  at 
Moose  Factory,  James  Bay,  a  fall  of  0.50  inch  in  past  twenty-four  hours.  During  the 
25th  the  area  passed  eastward  into  Labrador,  and  disappeared  on  the  following  day  under 
the  influence  of  a  high  pressure  (:J0.20  to  30.40)  to  the  southward.  No.  XXIX.— This 
depression  appearing  in  Idaho  on  the  25th,  probably  passed  southward  from  the  British 
Possessions  during  the  continuance  of  an  extensive  area  of  low  pressure  which  prevailed 
over  the  Saskatchewan  Valley  on  the  24th,  and  later  moved  eastward  as  area  No.  XXV. 
During  the  25th  and  26th,  the  depression  moved  southeastward  into  New  Mexico;  thence 
changing  its  course  to  the  northeast  it  reached  the  Upper  I^ke  region  by  morning  of  the 
28th,  where  the  central  area  was  inclosed  by  the  isobar  of  29.60,  and  the  area  of  pre- 
cipitation embraced  the  Lake  region,  the  Ohio  and  Upper  Mississippi  Valleys,  in  the  first 
of  which  regions  a  severe  storm  of  wind,  rain,  and  snow  prevailed  throughout  the  day. 
29th,  central  over  northern  Maine  with  diminished  energy,  the  latter  fact  owing  to  the 
presence  of  three  areas  of  high  pressure  (30.40)  situated  as  follows:  one  in  55°  N.,  30** 
W.,  another  in  40**  N.,  55°  W.,  and  the  third  in  35°  N.,  95°  W.  30th,  depression  cen- 
tral over  the  Gulf  of  Saint  Lawrence.  The  further  course  of  this  area  will  appear  on  the 
December  chart.  No.  XXX. — On  the  26th,  an  extensive  area  of  barometric  minima  cov- 
ered the  country  between  the  parallels  of  30°  and  45°  N.,  and  Irom  the  95th  meridian 
westward  to  the  Pacific.  This  depression  embraced  the  present  area  and  No.  XXIX,  the 
latter  then  central  in  the  Middle  R^jcky  Mountain  region.  During  the  27th  and  2i8th, 
area  No.  XXX  moved  northeastward  over  the  Lake  region  and  Canada,  in  connection 
with  No.  XXIX,  but  somewhat  in  advance  of  and  a  little  to  the  north  of  the  latter. 
On  the  29th  these  two  areas  combined  in  the  I^wer  Saint  Lawrence  Valley,  moving  east- 
ward thereafter  as  area  No.  XXIX.  No.  XXXI. — The  presence  of  this  area  on  the 
North  Pacific  coast,  on  the  morning  of  the  29th,  caused  general  rain  throughout  northern 
California,  Or^on,  and  Washington  Territory,  and  a  fall  in  pressure  of  from  0.20  to  0.40 
inch.  During  the  day  the  depression  moved  northeastward  into  the  British  Possessions, 
where  on  the  morning  of  the  30th  it  appeared  central  in  the  Saskatchewan  Valley.     Its 
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oouise  thereafter  will  probably  appear  on  the  December  chart.  Of  the  storms  over  the 
Atlantic  the  following  descriptions  are  given:  No.  XYIII,  a  storm  of  cyclonic  origin, 
probably  developed  on  the  16th  over  the  Caribbean  Sea,  sonth  of  Hayti;  Saint  Thomas, 
29.97,  SE.,  heavy  rain;  Navassa,  29.89,  N.,  fair;  Kingston,  Jamaica,  30.12,  NW.,  fair; 
Navana,  30.03,  calm,  clear;  Nassau,  30.06,  NE.,  fair.  17th,  Saint  Thomas,  29.93,  SE., 
cloudy;  Navassa,  29.85,  NE.,  cloudy;  Kingston,  Jamaica,  30.10,  calm,  fair;  Havana, 
36.00,  calm,  clear;  Nassau,  30.03,  NE.,  fair.  18th,  probably  central  over  eastern  Cuba; 
Navassa,  29.87,  NE.,  fair;  Kingston,  Jamaica,  30.09,  calm,  fair;  Nassau,  30.04,  NE., 
threatening;  Havana,  29.94,  calm,  fair;  Grand  Turk,  Bahamas,  20.75,  a  fall  of  0.10  inch 
in  past  twenty-four  hours,  ESE.,  strong  gale.  19th,  Nassau,  29.86,  SE.,  fair;  Grand 
Turk,  Baliamas,  29.70,  S.,  strong  gale;  Havana,  29.87,  SW.,  cloudy.  During  the  day 
the  depression  curved  to  the  northeast  in  about  30®  N.,  78**  W.,  and  the  southwesterly 
winds  accompanying  area  No.  XVI  along  the  South  Atlantic  coast  shifted  to  N.  and  NE., 
with  rain  and  slowly  falling  pressure.  Over  the  ocean  heavy  gales  were  experienced, 
causing  much  damage  to  shipping,  as  follows:  shooner  Victor,  from  Baracoa,  Cuba,  to  New 
York,  had  severe  NW.  gales  in  Gulf  Stream,  lasting  twelve  hours;  schooner  Kit  Car- 
son, firom  Miragoane,  Cuba,  for  New  York,  experienced  very  violent  NNE.  gales,  vessel 
fell  off  in  trough  of  sea,  decks  swept;  ship  Stewart  Freeman,  200  miles  off  Cape  Henlopen, 
had  hurricane  from  NW.  and  was  blown  off  nearly  to  the  Bermudas;  in  36°  N.,  75°  W., 
severe  NNW.  gale;  in  34°  N.,  72°  W.,  severe  hurricane  fVom  E.  by  S.  20th,  depression 
central  in  about  38°  N.,  70°  W.,  inclosed  by  the  isobar  of  29.00;  in  34°,  06'  N.,  73°,  41' 
W.,  hurricane  from  east  veering  to  NW.,  last  several  hours;  in  34°,  60'  N.,  73°,  30'  W., 
brig  Shannon,  from  Cape  Haytien  to  New  York,  had  revolving  gale  b^inning  at  ENE., 
and  backing  to  NNW.,  perfect  hurricane,  heavy  cross-seas;  in  41°,  13'  N.,  63°,  18'  W., 
t^rific  gale  from  SE.  to  NW.,  veering  toS.  and  lasting  forty-eight  hours;  ship  Devenon, 
north  of  Cape  Hatteras,  terrific  gale  from  SSW.,  veering  to  N.,  vessel  on  beam  ends  for 
six  hours;  in  32°,  05'  N.,  70°,  30'  W.,  bark  B.  F.  Watson,  on  edge  of  revolving  gale  be- 
ginning at  S.  and  hauling  to  W.,  barometer  29.30;  in  34°,  31'  N.,  70°,  10'  W.,  hurricane 
firom  SW.  veering  to  NW.,  lasting  twenty-four  hours;  in  32°,  20'  N.,  73°,  20'  W.,  very 
heavy  storm  commencing  at  ESE.,  and  veering  suddenly  to  W.,  heaviest  from  WSW., 
lasting  four  hours  and  then  settling  down  to  a  heavy  gale  from  the  NW. ,  which  continued 
for  thSrty-six  hours;  in  42°,  30'  N.,  61°,  30'  W.,  SE.  to  SW.,  heavy  gales,  barometer  fell 
to  28.90;  in  38°,  22'  N.,  69°,  30'  W.,  terrific  gale  from  SW.,  veering  t6  NW.,  lasting 
forty-eight  hours.  On  the  20th,  as  the  storm  advanced  northeastwanl,  northerly  gales 
with  light  to  heavy  snow  prevailed  over  the  Canadian  maritime  pro\*inces;  on  New- 
foundland Banks,  hurricane  from  ESE. ,  with  a  blinding  snow-storm  and  tremendous 
sea;  on  Manicougan  Shoals,  mouth  of  Saint  Lawrence,  7  p.  m. ,  violent  snow-storm.  After 
combining  with  area  No.  XXII  off  the  Nova  Scotia  coast,  the  depression  by  morning  of 
the  21st  was  probably  central,  but  with  diminished  energy  over  the  Gulf  of  Saint  Law.- 
rence;  Sydney,  C.  B.,  29.15,  a  fall  of  0.68  inch,  SW.,  cloudy;  Chatham,  29.11,  a  fall  of 
0.69  inch,  W.,  cloudy;  Charlottetov^,  29.09,  a  fall  of  0.66  inch,  W.,  clearing;  in  38°, 
50'  N.,  61°,  56'  W.,  terrific  squalls  and  tremendous  sea,  vessel  thrown  on  beam  ends; 
in  40°,  25'  N.,  72°,  54'  W.,  WNW.,  hard  gale,  high  sea;  in  43°,  28'  N.,  56°,  38'  W., 
hard  ^le  from  WNW.,  shifting  to  SW.  22d,  depression  central  in  about  50°  N.,  45°  W., 
followed  over  the  Canadian  maritime  provinces  by  westerly  winds,  rising  pressure,  and 
clearing  weather;  in  43°,  06'  N.,  53°,  18'  W.,  W.,  strong  gale,  fierce  hail  squalls,  high 
confused  sea;  in  46°,  30'  N.,  51°,  26'  W.,  SW.  to  W.,  strong  gale,  high  sea;  in  40°,  52' 
N.,  63°,  37'  W.,  W.  by  N.  and  NW.,  strong  gale,  high  sea,  clearing  weather;  in  40°,  45' 
N.,  60°,  29'  W.,  NW.,  strong  gale,  nerce  squalls.  By  morning  of  the  23d  the  depression 
had  disappeared  under  the  influence  of  a  high  pressure  area  (30. 40)  which  rapidl}'  ad- 
vanced from  the  southwest  and  combined  with  a  similar  area  occupying  the  ocean  in  tho 
vicinity  of  50°  N.  30°  W.  No.  VI. --During  the  5th  the  barometer  fell  from  0.10  to  0.30 
inch  in  the  vicinity  of  25°  N.  25°  W.,  developing  on  the  6th  an  area  of  29.80,  with  the 
lowest  pressure,  29.74,  in  24°,  14'  N.,  23°,  30'  W.,  accompanied  by  SW.  squalls  and 
rough  sea.  From  the  6th  to  the  8th  the  depression  moved  slowly  northward  to  the 
Azores,  where  on  the  latter  date  the  lowest  pressure  was  reported  from  Ponta  Delgado, 
29.74,  a  fall  of  0.17  inch  in  past  twenty-four  hours,  wind  NE.  On  this  day  the  depres- 
sion curved  to  the  eastward,  followed  on  the  9th  by  a  rise  in  pressure  of  from  0.10  to 
0.20  inch  over  the  Azores,  with  clearing  weather.  During  the  10th  and  11th  disap- 
peared in  an  area  of  high  pressure  (30.40)  which  moved  southwestward  from  the  Bay  of 
Biscay.  No.  XX. — As  previously  stated  under  the  description  of  area  No.  XVI,  which 
on  the  19th  was  central  south  of  Nova  Scotia,  a  very  extensive  area  of  low  pressure 
covered  the  ocean  on  this  day  between  the  parallels  of  40°  -and  50°  N.  Reports  from 
the  logs  of  vessels  are  not  sufficiently  numerous  and  reliable  to  decide  the  probability  of 
a  connection  between  areas  No.  XVI  and  XX  so  far,  at  least,  as  to  say  that  they  were 
one  and  the  same  storm.  Central  north  of  the  Azores  on  the  19th,  with  the  lowest  press- 
ure about  29.75,  the  depression  moved  southeastward.    On  the  morning  of  the  21st  the 
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central  lurea  was  inclosed  by  the  isobar  of  29.40,  but  by  the  following  morning  with  a 
farther  movement  eastward  the  pressure  had  rapidly  increased  and  the  depression  was 
marked  by  the  isobar  of  29.70.    During  the  22d  and  23d  disappeared  under  the  influ- 
ence of  a  high  pressure  area  (30.20)  over  Algeria  and  southern  Spain.     No.  XXIV. — Im- 
mediately following  the  disappearance  of  area  No.  XX  the  pressure  fell  over  the  ocean 
south  of  the  Madeira  Islands,  and  on  the  23d  the  barometer  at  Funchal  rose  0.10  inch, 
with  winds  shifting  from  SW.  to  ENE.     25th,  depression  central  between  the  Azores  and 
Madeira  Islands;  Ponta  Delgado,  29.62,  a  fall  of  0.33  inch  in  past  twenty-four  hours, 
wind  shifted  from  E.  to  NE.,  force  6;  Angra,  29.80,  a  fall  of  0.21  inch,  wind  NE. ;  Fun- 
chal, 29.58,  a  fall  of  0.20  inch,  wind  shifted  from  NE.  to  S.     Along  the  coasts  of  Portu- 
gal and  Spain  the  barometer  fell  from  0.10  to  0.20  inch,  with  southerly  winds  and  rain. 
26th,  depression  changed  its  course  to  the  eastward,  being  central  north  of  the  Madeira 
Islands;  Funchal,  29.31,  a  fall  of  0.25  inch,  SW.,  rain;  in  31°,  35^  N.,  16°,  50^  W.,  29.35, 
SW.,  force  7,  rain;  Ponta  Delgado,  29.49,  NE.,  force  6,  rain.     27tb,  central  off"  the  coast 
of  Portugal;  Lisbon,  29.19,  a  fall  of  0.44  inch,  SW.,  heavy  rain;  Santiago,  29.28,  a  fall 
of  0.39  inch,  NE.,  force  7,  hea>'yrain;  in  35°,  40^  N.,  14°,  25^  W.,  WNW.,  force 6,  cloudy; 
Funchal,  29.48,  W.,  clearing;  Madrid,  29.45,  S.,  cloudy;  San  Fernando,  29.54,  a  fall  of 
0.20  inch,  SSW.,  rain.      28th,  depression  central,  with  increased  pressure  in  northern 
Spain,  lowest  barometer  at  Santiago,  29.30.     During  the  day  passed  etistward  over  the 
Mediterranean,  being  central  on  the  29th  near  Malta,  inclosed  by  the  isobar  of  26.90. 
The  barometer  along  the  southern  coast  of  France  fell  from  0.10  to  0.15  inch,  with  winds 
shifting  to  N.  and  NE.,  with  rain.     30th,  depression  central,  with  dimii^shed  pressure 
over  IteJy,  inclosed  by  the  isobar  of  29.40,  lowest  barometer,  at  Pesaro,  29.29,  a  foil  of 
0.43  inch  in  the  past  twenty-four  hours;  rain  generally  prevailed  throughout  the  king- 
dom.    The  further  course  of  this  area  will  appear  on  the  December  chart.     Of  the  storms 
over  Europe  the  following  descriptions  are  given:.  No.  II. — Following  the  passage  over 
northern  Scandinavia  of  area  No.  XVII  of  the  October  chart,  the  pressure  on  the  Ist  fell 
quite  suddenly  over  southern  Scandina\ia,  lowest  barometer  at  Christiania,  29.38;  rain 
quite  general  over  Norway  and  Sweden,  with  northeast  to  southeast  winds.     2d,  depres- 
sion central  over  the  Baltic,  pressure  at  the  center  gradually  increasing;  the  area  of  pre- 
cipitation greatly  enlarged,  embracing  eastern  Scandinavia,  Grermany,  Austria,  and  west- 
em  Russia;  snow  was  reported  from  Brono,  Dorpat,  and  St.  Petersburg.     3d,  central 
soutii  of  the  Gulf  of  Finland,  lowest  barometer  at  St.  Petersbui^,  29.35,  a  fall  of  0.36 
indi  in  past  twenty-four  hours,  NNE.,  snow;  Dorpat,  29.39,  a  faS  of  0.29  inch,  WSW., 
cloudy;  over  the  Baltic  and  to  the  southward  the  winds  to  northwesterly,  with  rising 
barometer  and  cloudy  or  partly  cloudy  weather,  with  occasional  rain.     4th,  central  area 
greatly  enlarged,  a  trough  of  low-pressure  running  ft'om  the  Black  Sea  northeastward  to 
the  Arctic  O^n;  lowest  barometers  at  Archangel,  29.34,  and  Moscow,  29.39.     5th,  cen- 
tral near  60°  N.,  50°  E.;  Kasan,  29.40,  a  fall  of  0.25  inch,  SW.,  snow;  Ekaterinburg, 
^.72ja fall  of  0.35  inch,  SSE.,  cloudy;  Krotkowo,  29.50,  a  fall  of  0.30  inch,  W.,  cloudy, 
eth,  Ekaterinburg,  29.34,  SSE.,  snow;   Kasan,  29.74,  W.,  cloudy;  Krotkowo,  29.86, 
N.  W.,  cloudy.     7th  and  8th,  disappeared  in  an  area  of  high  pressure  (30.40)  over  cen 
tral  BiDeria.     No.  V.— -While  area  No.  II  covered  central  Russia  on  the  4th  the  present 
area  appeared  off  the  northwestern  coast  of  Norway.     On  the  5th,  the  central  depression 
oocapied  northern  Scandinavia;  Tromso,  29.22,  a  fall  of  0.60  inch  in  past  twenty-four 
houis,  SW.,  rain;  Brono,  29.38,  a  fall  of  0.56  inch,  SW.,  rain.     On  this  day  the  isobar 
of  28.80  covered  Scandinavia  and  more  than  two-thirds  of  Russia,  running  southeastward 
into  Toorkistan.     6th,  central  over  the  Gulf  of  Finland,  with  the  area  of  precipitation  ex- 
tending southwestward  to  France  and  south  to  Turkey;  St.  Petersburg,  29.48,  SE.,  light 
snoiw;  Dorpat,  29.34,  ESE.,  light  snow;  Wilna,  29.48,  SW.,  fair.     7th,  central  east  of 
the  White  Sea,  with  greatly  diminished  energy;  Archangel,  29.78,  a  rise  of  0.13  inch, 
wind  WSW.     The  rapid  advance  of  a  high  pressure  area  (30.40)  over  Toorkistan  and 
southwestern  Siberia  caused  the  disappearance  of  this  depression  on  the  8th.     No.  IX. — 
This  area  succeeded  No.  V  very  rapidly,  appearing  over  northern  Norway,  while  the 
latter  was  yet  central  near  the  White  Sea.     7th,  Tromso,  29.41,  a  fall  of  0.19  inch  in 
past  twenty-four  hours,  NE.,  rain;  Haparanda,  29.71,  E.,  snow;  Brono,  29.49,  a  foil  of 
0.11  inch,  WNW.,  rain.     8th,  central  southwest  of  the  White  Sea;  Archangel,  29.15,  a 
fall  of  0.63  inch  in  past  twenty-four  hours,  ESE.,  cloudy;  St.  Petersburg,  29.30,  a  fall 
of  0.56  inch,  NW.,  light  rain.     9th,  central  near  60°  N.,  50°  E. ;  Kasan,  29.41,  a  fall  of 
0.75  inch  in  past  twenty-four  hours,  S.,  cloudy;  Krotkowo,  29.50,  a  fall  of  0.80  inch, 
SW.,  cloudy.     10th,  central  over  the  Ural  Mountains  in  the  vicinity  of  55°  N. ;  Ekater- 
inbiug,  29.39,  a  fall  of  0.48  inch,  c^lm,  clOudy.     11th,  central  in  the  Province  of 
Yeniseisk,  but  with  greatlydiminished  energy,  finally  disappearing  on  the  following  day 
over  northern  Siberia.     Yeniseisk  reported  a  fall  of  0.11  inch  on  the  11th,  wind  shifting 
fix)m  E.  to  ESE.,  with  heavy  snow.     No.  XI. — While  area  No.  I  was  central  on  the  11th 
over  the  White  Sea  and  before  a  complete  recovery  of  pressure  over  Scandinavia  the  ba- 
|Ometer  fell  with  considerable  suddenness  over  the  Islands  north  of  Scotland ;  Thorshavn, 
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29.42,  a  Ml  of  0.39  inch,  NE.,  force  6,  cloudy;  North  Unst,  29.50,  a  fell  of  0.33  inch, 
S..  cloudy;  Sand  wick  Manse,  29.34,  a  fell  of  0.69  inch,  SW.,  cloudy.  During  the  day 
depression  passed  southeastward  into  Denmark,  where  it  was  central  on  the  12th;  Copen- 
hagen, 29.30,  a  fall  of  0.56  inch,  E.,  rain;  Fanoe,  29.27,'  a  fall  of  0.57  inch,  calm,  rain; 
the  isobar  of  29.60  covered  nearly  the  whole  of  central  Europe;  rain  prevailed  very  gen- 
eral! v  over  the  German  Empire  and  eastern  France.  13th,  central  over  eastern  Russia; 
Konigsburg,  39.38,  a  fell  of  0.14  inch,  SW.,  heavy  snow;  Memel,  29.35,  a  fell  of  0.15 
inch,  N.,  cloudy;  rain  or  snow,  with  brisk  to  high  northwest  winds  and  gales,  prevailed 
throughout  Prussia  and  Bavaria  and  a  thunder-storm  was  reported  from  Munich.  14th, 
central  in  southwestern  Russia  with  increased  pressure;  Wilna,  29.52,  calm;  Kieff,  29.51, 
NW. ;  over  the  Baltic  and  throughout  Prussia  and  Bavaria  north  to  west  winds,  increas- 
ing gales,  with  rain,  sleet,  or  snow,  prevailed;  at  Berlin  a  hurricane  was  reported  on  the 
13th  and  14th.  15th,  depression  about  stationary,  with  conditions  unchanged  to  the 
westward.  16tb,  depression  moved  northward  to  near  the  Baltic  coast,  center  rapidly 
filling  up;  the  \'iolent  storms  of  wind,  rain,  sleet,  and  snow  still  continued  to  the  south 
and  west,  but  by  morning  of  the  17th  clearing  weather,  with  winds  shifting  to  east  and 
south  and  rapidly  rising  pressure,  prevailed.  Depression  on  this  day  situated  north  of 
the  Black  Sea;  Nikolaiev,  29.72,  S.,  rain;  Kieff,  29.79,  NE.,  cloudy,  huge  piles  of  drift- 
ing snow.  During  the  day  the  depression  disappeared  in  a  high  pressure  area  (30.60) 
prevailing  in  the  vicinity  of  the  Caspian  Sea.  The  peculiar  movement  of  this  area  from 
the  13th  to  the  16th  inclusive  was  probably  due  to  the  persistency  of  an  area  of  high 
pressure  over  central  and  eastern  Russia,  which  condition  was  not  relieved  until  the  16m, 
when  an  area  of  30.40  appeared  over  France  moving  northeastward,  while  at  the  same 
time  No.  IV  covered  the  ocean  between  Iceland  and  Norway.  No.  XXI. — ^This  area 
may  have  been  a  continuation  of  No.  lY,  which  was  lost  sight  of  off  the  northern  coast 
of  Norway  during  the  18th,  owing  to  the  rapid  advance  northward  of  an  area  30.60  over 
northern  Europe.  Perhaps  the  depression  remained  intact  north  of  the  70th  parallel,  be- 
yond which  latitude  we  have  no  data,  and  put  in  an  appearance  on  the  20th,  in  north- 
western Siberia.  20th,  Barnaul,  29.81,  a  fall  of  0.79  inch  in  past  twenty-four  hours, 
SW.,  snow;  Yeniseisk,  29.70,  a  fall  of  0.52  inch,  SW.,  snow.  2l8t,  depression  moving 
southeastward;  Yeniseisk,  29.43,  SW.,  snow;  Barnaul,  29.52,  SW.,  snow.  22d,  Yeni- 
seisk, 29.74,  W.,  snow;  Barnaul,  29.45,  NW.,  snow.  23d,  Yeniseisk,  30.24,  SSW.,  feir; 
Barnaul,  30.47,  W.,  clear.  During  the  22d  depression  disappeared  over  the  Province 
of  Irkoutsk  in  an  area  of  high  pressure  (30.40)  then  prevailing  in  that  region.  No. 
XXVII. — Following  the  passage  of  area  No.  XVII  over  Scandinavia  on  the  22d  the 
barometer  again  fell  over  the  northern  portion  of  this  country,  developing  a  depression  on 
the  25th  which  by  the  following  morning  embraced  northern  Europe  between  the  par- 
allels of  60°  and  70°  N.  and  the  meridians  of  40°  and  16°  E. ;  lowest  pressure  at  Hapar- 
anda,  29.78,  NE.;  Archangel,  29.82,  ENE.;  St.  Petersburg,  29.83,  SW.,  snow.  On  the 
morning  of  the  26th  a  small  area  of  29.80,  with  snow,  appeared  just  north  of  the  Black 
Sea,  which  during  the  day  merged  with  area  No.  XXVII,  forming  a  barometric  trough 
extending  southwestward  from  the  White  Sea  and  including  the  whole  of  central  Russia. 
By  morning  of  the  27th  this  extended  depression  contracted  to  small  area  of  29.40  sit- 
uated in  about  50°  N.,  30°  E.;  Kieff,  29.37,  a  fell  of  0.43  inch,  NNE.,  snow  and  fog; 
Nikolaiev,  29.39,  a  fell  of  0.44  inch,  NW.,  rain.  During  the  day  the  depression  curved 
to  the  northeast  and  with  greatly  diminished  pressure  was  central,  morning  of  the  28th, 
in  central  Russia;  Kasan,  28.97,  a  fall  of  0.94  inch,  SE.,  snow;  Moscow,  29.13,  a  fell  of 
0.63  inch,  SE.,  cloudy;  Archangel,  29.76,  a  fell  of  0.17  inch,  ENE.,  cloudy;  St.  Peters- 
burg, 29.47,  a  fall  of  0.09  inch,  NW.,  light  snow.  29th,  central  in  northeastern  Russia; 
Archangel,  29.51,  NNE.,  cloudy;  Kasan,  29.48,  WSW.,  cloudy;  Ekaterinburg,  29.24,  a 
fall  of  0.80  inch,  SW.,  light  snow;  Moscow,  29.56,  S.,  light  snow.  During  the  day  de- 
pression passed  eastward  to  the  valley  of  the  Obi,  where  it  was  central  on  the  morning  of 
the  30th,  disappearing  thereafter  over  northern  Siberia  in  an  area  of  high  pressure,  30.20. 
No.  XXVIII. — This  area  developed  during  the  24th  and  25th  over  the  Mediterranean 
south  of  France,  pressure  generally  below  29.85,  with  cloudy  weather,  easterly  winds  and 
rain  along  the  southern  coast  of  France  and  the  western  coast  of  Italy.  26th,  the  isobar 
of  29.80  embraced  the  whole  of  southern  Europe  between  the  parallels  of  38°  and  46°  N., 
and  thence  westward  over  the  Atlantic  to  35°  W.  This  extended  depression  embraced 
two  smaller  areas,  one  29.40  (area  No.  XXIV)  and  the  other  29.70  (area  No.  XXVIII) 
the  latter  occupying  the  Mediterranean  in  the  vicinitj^  of  Sardinia.  During  the  27th  and 
28th  the  depression  moved  southeastward  off  the  western  coast  of  Italy  and  was  finally 
lost  sight  of  through  the  influence  of  advancing  area  No.  XXIV  central  on  the  28th  off 
the  eastern  coast  of  Spain.  Of  the  storms  off  the  Asiatic  coast  the  following  descriptions 
are  given :  No.  Ill .  — During  the  1  st  the  barometer  along  the  southeastern  coast  of  the  Island 
of  Nippon  fell  from  0.10  to  0.20  inch,  developing  on  the  2d  a  depression  which  moved 
northeastward  with  comparatively  slight  energy;  no  violence  was  effected  at  land  sta- 
tions; 2d,  in  38°,  47^  N.,  148°,  27^  E.,  29.92,  N)V.,  rough  sea,  cloudy;  3d,  in  40°,  27' 
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N.,  152°,  19^  E.,  variable  winds,  rough  sea,  raiii.  4th,  in  42°,  01^  N.,  156°,  36^  K,  29.70, 
NW.,  rough  weather,  cross  seas,  rain.  5th,  in  43°,  15^  N.,  161°,  48^  E.,  29.75,  rough 
weather,  cross  seas,  NW.,  hail;  in  31°,  12''  N.,  174°,  08^  W.,  30.12^  SW.,  moderate  sea, 
cloudy.  6th,  in  44°,  20^  N.,  167°,  19^  E.,  moderate  sea,  NW.,  cloudy;  in  31°,  12^  N., 
179°,  88'  W.,  30.06,  SW.,  moderate  sea,  showery.  7th,  in  45°,  04'  N.,  172°,  OO'  E., 
29.85,  N.,  moderate  s^,  hail;  in  31°,  05' N.,  175°,  23'  W.,  29.81,  heavy  SW.,  squalls, 
tremendous  sea.  On 'the  8th  the  depression  disappeared  in  an  area  of  high  press- 
ure (30.30)  with  clearing  weather  and  easterly  winds.  No.  VII. — This  area  formed 
over  the  China  Sea  during  the  5tli  and  6th;  on  the  latter  date  barometer  at  Hong  Kong 
read  29.99,  a  fall  of  0.13  inch  in  past  twenty-four  hours,  wind  shifted  from  NE.  to  N. 
with  rain;  Manila,  Phillipine  Islands,  29.83,  a  rise  of  0.08  inch,  wind  shifted  firom 
8SW.  to  SE.,  followed  by  rain.  7th,  Manila,  29.76,  SE.,  cloudy;  to  the  northward 
along  the  Japan  Islands  the  winds  were  northeasterly  with  falling  barometer  and  cloudy 
or  threatening  weather.  8th,  Manila,  29.75,  NNW.,  cloudy,  1.15  inches  rainfall  in  past 
twenty-four  hours;  Zi-Ka-Wei,  30.32,  rain,  wind  NNW.;  pressure  rapidly  falling  along 
the  southern  coast  of  the  Japan  Islands.  9tb,  Manila,  29.67,  SW.,  rain;  Nagasaki,  29.87, 
a  fall  of  0.27  inch  in  past  twenty-four  hours;  Wakayama,  29.72,  a  fiiU  of  0.41  inch,  ENE., 
rain;  Tokei,  29.78,  a  fall  of  0.20  inch,  NNE.,  rain;  in  37°,  10'  N.,  148°,  24'  E.,  29.76, 
NNW.,  fair.  10th,  Nagasaki,  29.96,  N.,  clear;  Manila,  29.78,  E.,  clear;  Wakayama,  29.70, 
N.,  fair;  Tokei,  29.54,  NNE.,  rain;  in  37°  28'  N.,  148°,  35'  E.,  29.98,  NNE.,  heavy  sea, 
rain.  11th,  depression  ])assed  to  the  eastward,  followed  over  the  Japan  Islands  by  clear- 
ing weather,  rapidly  rising  pressure,  and  wind  shifting  to  east  and  northeast;  in  38°,  N., 
148°,  50'  E.,  29.89,  NNW.,  heavy  sea,  fair;  in  30°,  59'  N.,  158°,  02'  E.,  29.75,  W., 
heavy  squalls.  On  the  12th,  disappeared  to  the  eastward  in  an  area  of  high  pressure. 
No.  XV. — This  area  suddenly  appeared  in  the  vicinity  of  30°  N.,  150°  E.,  developing  on 
the  14th  a  depression  inclosed  by  the  isobar  of  29.60;  in  39°,  05'  N.,  153^,  15'  E.,  29.47, 
a  fall  of  0.78  inch  in  past  twenty-four  hours,  NW.,  clear;  in  33°,  19'  N.,  144°  23'  E., 
29.74,  N.,  heavy  squalls.  During  this  day  and  the  following  the  depression  moved 
rapidly  northeastward,  and  by  morning  of  the  16th  was  lost  in  an  area  of  high  pressure 
(30.30)  in  the  vicinity  of  35°  N.,  165°  E.  No.  XIX.— Tliis  depression  developed  over 
the  China  sea  during  the  17th  and  18tli,  and  moved  northeastward  south  of  the  Japan 
Islands,  disappearing  on  the  22d  in  the  vicinity  of  35°  N.,  165°  E.  Rain  with  north- 
easterly winds  and  the  barometer  generally  above  29.90  prevailed  during  the  19th  and 
20th  along  the  Japan  coast;  the  depression  was  too  far  south  to  produce  a  decided  effect 
along  this  coast.  The  following  observations  show  the  influence  of  the  storm  at  Manila, 
Philippine,  Islands:  18th,  29.84,  NE.,  fair;  19th,  29.69  ,N.,  cloudy;  20th,  29.57  S., 
stormy,  4. 50  inches  rainfall  in  past  twenty-four  hours;  21st,  29.81,  SE.,  very  cloudy.  No. 
XXVI. — During  the  22d  and  23d  this  storm  developed  over  the  China  Sea  south  of  the 
20th  parallel;  22d,  Macao,  29.81,  a  fall  of  0.13  inch  in  past  twenty-four  hours,  wind  NE., 
8  hours  rainfall;  Manila,  29.83,  SW.,  cloudy;  in  24°,  59'  N.,  119°,  25'  E.,  29.89  NNE., 
cloudy.  23d,  Macao, 29.84,  NE.,  cloudy ;  Manila,  29.84,  N.,  cloudy ;  in 22°,  19'  N.,  115°,  16' 
E.,  29.78,  WSW.,  cloudy.  24th,  Hong  Hong,  29.95,  NW.,  fair;  steamship  Belgic,  Hong 
Kong,  29.86,  W.,  cloudy;  Manila,  29.83,  SW.,  1.39  inches  rainfall  in  past  twenty-four 
ho«r8.  At  Nagasaki  and  Zi-Ka-Wei  the  barometer  fell  from  0.04  to  0. 12  inch,  wind  NE. , 
light  raiO;  ^^*  from  Wakayama  northeastward  to  Yokohama  there  was  a  slight  rise, 
wind  shifted  from  SW.  to  E.  and  NE.  25th,  at  Manila  and  Hong  Kong  wind  shifted 
to  N.  and  NW.,  with  slowly  rising  pressure  and  clear  or  partly  cloudy  weather;  over 
Japan  rain  was  general  with  easterly  winds  and  pressure  about  30.00  except  at  Nagasaki 
where  the  barometer  read  29.92.  During  the  day  depression  shifted  its  course  more  to 
the  east  leaving  the  Japan  Islands  a  greater  distance  to  the  north  which  caused  a  cessa- 
tion of  atmospheric  disturbance  in  that  region  followed  on  the  morning  of  the  26th  by 
clear  and  clearing  weather;  slightly  higher  pressure  prevailed  from  Nagasaki  westward, 
and  slightly  lower  northeastward  to  Yokohama.  27th,  depression  disappeared  over  the 
ocean  in  the  vicinity  of  30°  N. .  155'  E.  Along  the  Japan  coast  the  barometer  rose  from 
0.10  to  0.25  inch;  winds  shifting  to  N.  and  NW.  with  clear  or  partly  cloudy  weather. 

TEMPERATUEE  OF  THE  AIR. 

The  mean  temperature  of  the  air  for  October,  1881,  is  shown  by  the  isothermal  lines 
(in  red)  on  Chart  No.  II.  The  table  of  mean  and  comparative  temperatures  in  the 
right-hand  comer  of  the  chart  shows,  in  the  first  column,  the  average  for  the  month 
throughout  the  various  districts,  as  deduced  principally  fi*om  observations  taken  at  Sig- 
nal Service  stations.  In  the  two  remaining  columns  are  shown  the  means  for  the  present 
month,  and  the  departures  of  such  means  from  the  average  for  many  years.  The  tem- 
perature is  everywhere  above  the  normal  east  of  a  line  running  from  the  Rio  Grande  Val- 
ley northeastward  to  Lake  Superior.  Within  this  extensive  region  of  country  the  de- 
partoiesof  excess  range  1°.3  in  New  England  to  6°.  5  in  the  Eastern  Gulf  States.     Mount 
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Washington  shows  a  deficiency  of  1°.  1.  Over  the  remainder  of  IJie  coontiy  to  the  west 
tiie  temperature  is  everywhere  below  the  Dormal  with  bnt  one  exception,  the  Middle 
Rocky  Mountain  slope,  where  an  excess  of  5°.l  appears.  The  deparlnres  of  deficiency 
range  from  0°.8iD  Minnesota  to  6°.B  in  the  Northern  Rocky  Moon  tain  slope.  Asa 
means  of  interesting  comparison,  the  following  maximnm  departores  ftom  the  Dormal 
are  given  for  each  year  since  1872,  together  with  the  corresponding  districts:  1673,  — .'i°.0 
Upper  Mississippi  Valley,  and  — (".S  Minnesotai  1874,  +3°.0  Minneeota,  and  +2°, 9 
Upper  MissiEisippi  Valley;  IS?.!,  — i'.  6  Saint  Lawrence  Valley,  and  — 3°, 7  Sonth  Atlantic 
States;  1876,  — i°.0  Minnesota,. and— 4°.2  Sonth  Atlantic  States;  1877,  +4°.6  Lower 
Lake  region;  1878,  +4°.8  New  England;  1879,  +9''.04  Upper  Mississippi  Valley  and 
Minnesota;  1880.  — 4''.0  Rio  Grande  Valley,   and  —3°. 7  Southeast  Eocky  Mountain 

Ranges  of  imaperataTc  at  eigiial  eerrice  atatiom. — Monthly  ranges  in  general  varied  from 
35"  to  50°  over  the  country  east  of  the  Rocky  Mountains  and  from  45°  to  60°  westward 
tothe Pacific.  Thesraallest  ranges  were:  Key  Weet,  18°;  PdntaHassa,  23°;  Brownsville, 
25°;  San  Diego  and  San  Francisco,  37°;  Galveston,  28°;  New  Orleans  and  Port  Eads,  31°; 
Cecbtr  Keys  and  Portland,  Greg.,  32°.  The  largtet  were:  Fort  Assinniboine,  74°;  Eagle 
Rock  and  Campo,  69°;  Fort  Benton,  67°;  Prescott,  65°;  Winnemncca,  04°;  Florence, 
Ariz.,  62°;  Ports  .Shaw  and  Bnford,  61°.  The  daily  ranges  vaiied  in  the  different  dis- 
tricts as  followH:  New  England,  21°  at  New  Shoreham  and  Eastport,  to  37°  at  Boston; 
Middle  Atlantic  States,  20°  at  Chincoteagne  to  28°  at  Atlantic  City,  Washington,  and 
Norfolk;  Sonth  Atlantic  States,  19°  at  Charleston  to  38°  at  Augusta  and  20°  at  Wilming- 
ton; Florida  Peninsula,  14°  iit  Key  West  to  19°  at  Cedar  Keys;  Eastern  Gulf  States,  10° 
at  New  Orleans  to  26°  at  Montgomery;  Western  Gulf  Slates,  16°  at  Galveston  to  29°  at 
Mason  and  33°  at  San  Antonio;  Ohio  Valley  and  Tennessee,  24°  at  Cincinnati  to  28°  at 
Morgantown  and  Memphis,  and  30°  at  Pittsburgh;  Lower  Lake  region,  24°  at  Sandusky 
to  29°  at  Buffalo  and  38°  at  Rochester;  Upper  Lake  region,  23°  at  Escanaba  to  31°  at 
Dnluth  and  33°  at  Port  Huron;  Upper  Mississippi  Valley,  21°  at  La  Crosse  to  20°  at 
Saint  Paul  and  30°  at  Saint  Louie;  Upper  Missoari  Valley,  26°  at  Omaha  to42°  at  Yank- 
ton and  Fort  Bennett;  extreme  Northwest,  37°  at  Fort  Stevenson  to  43°  at  Bismarck; 
Northern  Slope,  27°  at  Helena  to  45°  at  North  Platte  and  47°  at  Deadwood;  Middle 
Slope,  39°  at  Fort  Elliott  to  40°  at  Denver  and  Dodge  City ;  Southern  Slope,  27°  at  Jacks- 
boroQgh,  to  40°  at  Stockton  and  47°  at  El  Paso;  Bio  Oisnde  Valley,  24°  at  Edinburgh 
to  44°  at  Uvalde;  Northern  Plateau,  28°  at  Lewiston  to  39°  at  Bois^  City  and  50°  at 
Eagle  Bock;  Middle  Plateau,  29°  at  Pioche  to  32°  at  Salt  Lake  City  and  65°  at  Winne- 
mncca; Southern  Plateau,  42°  at  Silver  City  to  44°  at  Tucson  and  51°  at  Fori  Verde, 
North  Pacific  coast,  19°  at  Portland  to  27°  at  Olynipia  and  28°  at  Roeebnrgh;  Middle 
Pacific  coast,  19°  at  San  Francisco  to  35°  at  Saeramento  and  Red  Bluff;  South  Pacific 
coast,  23°  at  San  Diego  to  37°  at  Visalia,  Los  Angeles  and  Vumii,  and  60°  at  t^mpo. 


in  lempernliifee  for  Otlobfr,  1881. 


1                 (Stftnal  Servt 

|- 

United  SlalM  Army  pw 

%T^ 

^. 

HU.io„. 

s  ■ 

s...,,.           , 

1 

J 

s 

« 

Aubum ' 

° 

0 

!      C«rl0F. 

ai 

BO 

(teil.ndFji)rtVuma..; 

lOo 

M 

3* 

a 

46 

■"■'as 

ForlQuriuiS!! 1 

rorrlX""  ■  :;:::-:■ 



Do 

1  Fori  Buforii 

0 

;w:3:f^«.o„ 

,.. !  KeyWeal, 

PunwRas-B 

;  AiutuiiUL 

*"« 

"is" 
■So 

ae«Bl» 

Forwlh „ 

Illlnoig 

Do 

:::,:■:>  ^"-'^ :;:;;:: 

ea 

Klnilm ! 

■ -s 

BEPOBT    OF   THE    CHIEF   SIGNAL -OFFICEB.  1*-. 

Table  o/mnziauiin  and  eiimmvm  lemptrataretfor  October,  1861 — Continned. 
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—Under  thia  heading  deputores  exhibited  by  re- 

itationaareshown  in  the  tabic  of  comparative  temper- 
•tnres  on  the  right-hand  side  of  Chart  No,  II.  The  following  items  of  importance  in 
n  with  Uiis  subject  are  reported  by  voluntary  obeervera:  Illinois:  Kiley,  mean 
le  4°.7  above  that  of  past  twenty  yeais;  October,  167!),  was  the  only  month 
wit£  a  higher  temperature;  the  rainimum  tempeiatore  for  each  Octotier  during  the 
past  twenty  years  has  been  lower  than  that  of  the  present  year  and  the  monthly  range 
wr    the    present    month    ia    the  smallest  for  the  same  period.       Maine:  Gardiner, 
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mam  tempeiBtnre  0°.24  below  tlie  average  &a  the  past  for^-fiTe  yesis.  Marylattd; 
FoUaton,  mevitempcratnrecoiiBiderabljralMve  the  average  for  the  past  ten  yeare.  Sandy 
..  SDrmgs,  warmest  October  for  past  flf- 
yeoTB.  JftMourt.-  Saint  Lonia,  tbe 
Mifisouri  Weather  Service  reporta;  mean 
terapeiature  b"  above  the  average  of  the 
paet  forty-fire  jears;  this  mean  has  been 
exceeded  but  three  times  ainoe  1837; 
highest,  62°.8,  occurred  in  1839;  lowert, 
46°.  7,  occurred  in  1863.  New  HampMre: 
Contoocookville,  mean  temperatnre  1' 
above  the  average  for  past  eleven  jtea. 
Nea  York:  Waterbui^h,  mean tempen- 
tnre  cousiderablj  above  the  average  for 
the  past  ten  yeara',  highest  mean  t«in- 
peratare  during  this  period  ooconed  in 
1879.  Palermo,  mean  temperature  VA 
above  the  average  for  the  past  twen^- 
eight  years.  North  Volney,  mean  tem- 
perature 2°. 6  above  the  average  for  paat 
thirteen  years;  highest  monthly  mean 
during  that  period,  55°.5,  occtiired  in 
1879;  lowest,  44°. 7,  occurred  in  1876. 
Weit  Vir^nia :  Flemington,  mean  tem- 
perature B"  above  the  mean  for  October, 
1860.  Virginia :  Wytheville,  mean  tem- 
perature 4°. 7  above  the  average  for  the 
p»8t  seventeen  ytars. 

Frosli. — In  tho'variotis  districta  ikej 
were  reported  on  the  following  dates; 
New  England,  3d  to  7th,  Sth  to  ISth, 
14th,  S0thto32d,  26th  to  39th;  Middle 
Atlantic  States,  5th,  8tb,  7th,  11th  12th, 
14th,  I9th  to23d,  26th  to  2ethi  Sonth  At- 
lantic Stales,  6th,  7th,  9th,  lltb,  12th, 
2l9t,  22d,  26th,  27th;  East  Gnlf  Statea, 
26th ;  West  Gulf  Slates,  19th,  22d,  27thj 
Ohio  Valley  and  Tennessee,  5th,Cth,IIth, 
14th,  15tb,  17th  to  23d,  25th  to  27th; 
Lower  lAke  region,  6th,  6th,  7th,  10th, 
11th,  14th,  19th,  20th, 21st,  26thfo28th; 
Upper  Lake  region,  Ist,  2d,  4th  to  6th; 
9th  to  11th,  13th,  14th,  IGtb  to  28th, 
Slst;  extreme  Northwest,  Ist  to  5th,  8th, 
9th,  11th  to  27th,  30th;  Upper  Miada- 
sippi  Valley,  5th,  9th,  lUth,  13th,  I6th, 
18th  to  22d,  24lh  to  26th;  Missouri  Val- 
ley, eth,  9th,  13th,  15th  to  2lBt,  23d  to 
26th,  30th;  Northern  Slope,  1st,  2d,  4th 
to  31st;  Middle  Slope,  16thto20th,  24th, 
25th,  2eth,  30th;  Southeru  Slope,  20th, 
25th.30th;  Southern  Plateau,  Ilth,12th, 
"^  -o  \i  14ih  to  18th,  2l8t  to  24th,  28th  to  31at; 

■^  '^  >  MiddlePlateau,4thtolOth,12thtol8th, 

21at  to  3lBt;  Northern  Plateau,  1st  to  6th,  7th  to  10th,  12th  to  14th,  22d  to 
26th;  North  Pacific  region,  Ist,  3d,  lltli  to  14th,  21st,  24th;  Middle  Pacific  region, 
13th  to  17th;  South  Pacific  region,  3d,  6th  to  8th,  14th  to  23d,  31at.  The  following 
notes  in  refereuce  to  severe  and  damaging  frosts  have  been  reported:  Lynchbnr^ 
Va.,  6th,  light  frost  of  this  morning  was  unprepared  for;  irreparable  damage  done  to  the 
tobacco  crop  standing  in  the  fields.  Southington,  Conn.,  6th,  temperature  fell  to  22°; 
great  damage  done  the  cabbage  crop;  pears  were  frozen  on  the  trees;  the  change  came 
BO  suddenly  that  no  preparation  was  made  for  it.  Weatborough,  Mass.,  6th.  great  de- 
struction of  vegetables  and  flowers.  Worc««rt«r,  Maaa.,  5th,  vegetation  killed.  Thom- 
ville,  Mich,  11th,  destructive  to  vegetation.  Jobosonton,  Va.,  6th,  vines  killed.  New- 
port, Vt.,  6th,  apples  frozen  on  the  trees;  great  destruction  of  Jail  feed  and  late  crops. 
Derby  Line,  Vt.,  5th,  gronnd  frozen  hard;  much  ii\iury  tograpesand  otherfimit.  Stowe, 
Vt.,  5th,  all  fruitfrozenon  the  trees.    Orieans  County.  Vt.,  .'Sth,  many  largeorehordsnearly 
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rained;  large  lo6s  in  apples  and  vegetables.  Lemoore,  Cal.,  2l8t,  during  past  week  very 
severe  frosts;  fig  trees,  oleanders,  and  even  chrysanthemums  were  badly  damaged;  a 
great  many  house-plants  were  killed.  Little  Metis,  Province  of  Quebec,  28th,  grain  and 
potatoes  suffered  severely.  Winthrop,  Mass,  6th,  immense  damage  to  croi)s  in  surround- 
ing country;  grapes  completely  destroyed  and  apples  nearly  so;  the  damage  in  the  county 
to  apples  alone  is  estimated  at  $25,000;  late  com,  pumpkins  and  squash  were  badly  in- 
jured. Raleigh,  K  C,  6th,  tobacco  crop  in  this  section  badly  injured.  Plummersville, 
N.  C,  6th,  very  heavy;  much  inju'ry  to  crops.  Bristol,  Tenn.,  22d,  first  of  season; 
fences  perfectly  white  for  miles  about;  considerable  injury  to  fruit  and  other  crops.  Dan- 
ville, Va.,  6th,  tobacco  severely  iiyured.  Richmond,  Va.,  6th,  very  general  throughout 
the  State,  and  doing  incalculable  damage,  especially  to  the  tobacco  crop;  at  least  one- 
half  of  the  standing  crop  has  been  destroyed;  in  some  portions  of  the  State  the  condition 
is  even  worse;  one  farmer  is  reported  to  have  lost  80,000  plants,  while  the  joint  loss  of 
two  others  is  estimated  at  what  would  fill  sixty  bams.  South  Carolina,  6th,  in  northern 
portions  of  State  the  late  growth  of  cotton  has  been  destroyed.  Milford,  N.  H.,  5th, 
squashes,  grapes,  and  vegetables  badly  damaged;  ground  frozen.  East  North  wood,  N. 
H.,  5th,  croi>s  and  fruit  severely  iiyured.  Hanover,  N.  H.,  5th,  first  of  .the  season; 
ground  frozen  so  hard  that  the  crust  would  bear  up  a  horse;  late  frait  severely  injured. 
Portsmouth,  N.  H.,  5th,  great  damage  to  fruits  and  gardens;  Wamer,  N.  H.,  5th,  fruit 
frozen  on  the  trees  and  house  plants  were  frozen  in-doors.  Contoocook,  N.  H.,  5th,  fruit, 
squashes,  and  other  crops  badly  damaged.  Plymouth,  N.  H.,  5th,  ground  in  some  places 
fix>zen  to  a  thick  crust;  fruit  and  vegetables  injured.  Woll*borough,  5th,  most  extreme 
and  sudden  change  of  weather  ever  known  here;  thermometer  fell  from  80°  Monday 
noon  to  28°  TueSay  night;  ground  was  frozen,  and  throughout  this  region,  grapes, 
squashes,  pumpkins,  plants,  and  vines  were  severely  damaged. 
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Ice. — The  following  stations  report  its  formation:  Princeton,  Oakland,  and  Alameda, 
Cal.,  14th.  Roscburgh,  Oreg.,  14th.  Bois^  City,  Idaho,  7th,  J  inch;  13th.  Prescott, 
Ariz.,  15th,  17th  to  20th,  22d,  30th.  Deadwood,  Dak.,  14th,  \  inch;  15th,  J  inch; 
16th,  17th.  Cheyenne,  Wyo.,  12th,  13th,  14th.  Fort  Buford,  Dak.,  4th.  Huron, 
Dak.,  12th.  Yankton,  Dak.,  12th,  13th.  Saint  Paul.,  Minn.,  6th.  Duluth,  Minn., 
13th.  Oswego,  5th.  Flushingand Port  Jervis,  N.  Y.,  5th.  Poughkeepsie,  H.  Y.,  5th, 
\  inch.  Ardenia,  N.  Y.,  5th,  6th,  J  inch.  Buffalo,  5th.  Rochester,  27th.  Bangor, 
Me.,  5th,  on  quiet  pools  from  2  to  3  inches;  26th.  Wood's  Holl,  Mass.,  5th.  Thatcher's 
Island,  Mass.,  2d.  Cambridge,  Mass.,  10th,  11th,  26th,  27th.  Rowe,  Mass.,  5th,  \  to 
}  inch;  6th,  11th.  Springfield,  Mass.,  5th,  6th.  New  London,  5th,  6th.  Boston,  27th. 
Burlington,  Vt.,  14th,  26th.  New  Haven,  5th.  Wabash,  Ind.,  5th.  Nora  Springs, 
Iowa,  20th.  Clay  Centre,  Kans.,  18th,  J  inch.  Orono,  Me.,  5th,  \  inch.  Dexter,  Me., 
5th.  Fallston,Md.,  6th,  thin  film.  Litchfield,  Mich. ,  19th.  Niles,  Mich.,  19th.  Thom- 
ville,  Mich.,  24th.  Clear  Creek,  Nebr.,  13th,  20th.  Genoa,  Nebr.,  13th,  18th,  24th. 
Howard,  Nebr.,  18th,  \  inch.  Grafton,  N.  H.,  5th,  i  inch.  Contoocookville,  N.  H., 
ftth,  J  inch.  Ruggles,  Ohio,  11th.  Charlotte,  Vt.,  5th,  27th.  Accotink,  Va.,  6th. 
Johnsonville,  Va. ,  6th.  Derby  Line,  Vt. ,  5th.  \  inch.  Newport,  Vt. ,  5th,  J  inch.  Stowe, 
Vt.,  5th,  i  to  J  inch.  Millord,  N.  H.,  5th,  }  inch.  Warner,  N.  H.,  5th,  J  inch.  Ply- 
mouth, N.  H.,  5th,  }  to  J  inch.  Bradford,  Pa.,  5th,  1  inch.  London,  Province  of  On- 
tario, 5th,  J  inch.  British  Columbia,  14th;  cold  weather  has  been  very  severe  for  several 
days;  ice  formed  every  night. 

PRECIPITATION. 

The  general  distribution  of  rainfall  for  the  month  of  October,  1881,  is  shown  on  Chart 
No.  Ill  from  the  reports  of  over  five  hundred  stations.  From  the  table  in  the  left-hand 
comer  of  the  chart  is  obtained  a  monthly  average  for  each  of  the  various  districts,  deter- 
mined from  the  records  (covering  a  period  of  many  years)  of  Signal  Service  stations,  and 
also  a  comparison  of  the  present  month  with  such  averages.  Upon  examining  the  chart 
a  decided  excess  in  the  monthly  rainfall  is  found  to  prevail  over  the  central  portion  of 
the  country,  the  departures  ranging  from  0.22  inch  in  the  Eastern  Gulf  States  to  4.52 
inches  in  the  Upper  Mississippi  Valley.  The  area  of  deficiency  is  confined  to  the  Atlantic 
coast,  and  except  a  slight  excess  in  the  Middle  Atlantic  States  prevails  Irom  the  Canadian 
maritime  provinces  southwestward  to  include  Florida,  the  departures  ranging  from  0.90 
inch  in  New  England  to  4. 00  inches  in  the  Florida  Peninsula.  On  Mount  Washington  there 
appears  to  be  a  very  large  excess,  the  total  monthly  rainfall  measuring  18.38  inches.  On 
the  Pacific  coast  a  comparison  with  the  average  shows  a  range  of  from  normal  in  the 
South  Pacific  region  to  -f  1.68  inches  in  the  North  Pacific  region.  As  a  means  of  inter- 
esting comparison  the  following  maximum  departures  from  the  average  are  given  for 
each  year  since  1872,  together  with  the  corresponding  districts:  1873,  large  excess.  New 
England  and  Middle  Atlantic  States;  1874,  — 3.85  inches.  Western  Gulf  States,  and 
— 3.10  inches,  New  England;  1875,  — 1.40  inclies.  Lower  Missouri  Valley  and  Middle 
Atlantic  States,  and  -f  1-30  inches.  North  Pacific  region;  1876,  -f  5.15  inches,  South  At- 
lantic States,  and — 2.35  inches.  New  England;  1877,  -f  5.88  inches.  Western  Gulf  States; 
1878,  -f  2.35  inches,  Minnesota;  1879,  -♦-3.18  inches.  Eastern  Gulf  States;  1880,  -♦-3.36 
inches,  Florida  Peninsula. 

Deviations  from  average  precipitation. — Under  this,  heading  departures  exhibited  by  the 
reports  from  the  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative 
monthly  rainfall  in  the  lower  left-hand  comer  of  Chart  No.  III.  The  following  items 
of  importance  in  connection  with  this  subject  are  reported  by  voluntary'  observers:  Con-^ 
necticut:  Southington,  monthly  rainfall  considerably  below  the  average  for  the  past  eleven 
years.  Indiana:  Wabash,  monthly  rainfall  double  the  average  of  several  years  past. 
HUnois:  Riley,  monthly  rainfall  4.53  inches  above  the  average  for  the  past  twenty  years, 
and  0.24  inch  greater  than  the  largest  rainfall  during  that  period.  Maine:  Gardiner, 
monthly  rainfall  1.90  below  the  average  for  the  jMist  forty-five  years.  Missouri:  Saint 
Louis,  Missouri  Weather  Service  reports  monthly  rainfall  considerably  above  the  average 
for  the  past  forty-five  years.  New  Hampshire:  Contoocookville,  monthly  rainfall  al)out 
1.50  inches  below  the  October  average  for  the  past  eleven  years.  Nexc  York:  Palermo, 
monthly  rainfall  equals  the  normal  or  the  average  of  the  past  twenty-eight  years;  North 
Volney,  monthly  rainfall  0.12  above  the  average  of  the  past  nine  years.  West  Virginia: 
Flemington,  monthly  rainfall  considerably  less  than  the  average  and  1.00  inch  less  than 
that  of  October,  1880. 

Special  heavy  rains. — 1st,  Mount  Ida,  Ark.,  2.00  inches  in  6  hours  and  50  minutes; 
Franklin,  Ark.,  3.48:  Denison,  Tex., 2.82;  Eagle  Pass,  Tex.,  3.18;  Lexington,  Mo.,3.a3; 
Fort  Smith,  Ark.,  3.75.  Ist  and  2d,  Pierce  City,  Mo.,  4.50;  Brackettville,  Tex.,  13.08, 
of  which  10.97  fell  in  eight  hours.  2d,  Blooming  Grove,  Pa.,  2.90;  Toledo,  3.10  in  12 
hours;  Fort  Scott,  Kans.,  1.80  in  20  minutes.  2d  and  3d,  Springfield,  111.,  5.74.  4th, 
Vevay,  Ind.,  1.20  in  40  minutes.     4th  and  5th,  Yates  Centre,  Kans.,  2.40  daring  late 
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night  and  early  morning.  6th,  Swanwick,  III.,  2.25  in  1  hour  and  45  minutes.  6th  and 
7th,  Manitowoc,  Wis.,  3.30.  8th,  Laredo,  Tex.,  3.53.  9th,  Anna,  111.,  3.20;  Fort  Davis, 
Tex., 2.82.  11th,  Northfield,  Minn., 2.84.  11th  and  12th,  NeillsviUe,  Wis..  3.20.  12th, 
Saint  Joseph,  Mo.,  3.63.  15th,  Mount  Washington,  2.87.  16th  and  17th,  iiora Springs, 
Iowa,  3.00.  17th,  Charleston,  111.,  2.50;  Grand  Haven,  3.04;  Saint  Joseph,  Mo.,  .3.60. 
18th,  Eastport,  Me.,  2.76.  20th  and  21st,  Mayport,  Fla.,  3.41.  23d,  Pensacola,  Fla., 
2.65;  jGalveston,  2.96.  24th  and  25th,  Brownsville,  Tex.,  3.35.  27th,  Shreveport,  3.80. 
27th  and  28th,  Vickshurgh,  6.59;  Fayette,  Miss.,  6.20.  28th,  Charleston,  HI.,  2.50. 
29th  and  30th,  Highlands,  N.  C,  8.27.     30th  and  31st,  Emmittsburg,  Md.,  3.52. 

Largest  monthly  rainfalls. — Mount  Washington,  N.  H.,  18.38  inches;  Brackettville, 
Tex.,  16.17;  New  Ulm,  Tex.,  12.44;  Nora  Springs,  Iowa,  11.70;  Kirksville,  Mo.,  11.30; 
Saint  Joseph,  Mo.,  11.24;  Highlands,  N.  C,  10.83;  Hannibal,  Mo.,  10.70;  Edinburgh, 
Tex.,  10.54;  Galveston,  10.33;  Alpena,  Mich.,  10.25;  Northport,  Mich.,  10.19;  Spring- 
field, 111.,  10.02;  Vicksburgh,  9.69;  Madison,  Wis.,  9.10;  Louisiana,  Mo.,  8.95;  Macon, 
Mo.,  8.88;  Manitowoc,  Wis.,  8.81;  Fayette,  Miss.,  8.80;  Emmittsburgh,  Md.,  8.77;  Em- 
hanass.  Wis.,  8.75;  Columbus,  Ohio,  8.64:  NeillsviUe,  Wis.,  8.00;  Carthage,  Mo., 8.55; 
Yates  Centre,  Kans.,  8.52;  Toledo,  8.49;  Fort  Smith,  Ark.,  8.41;  Shelbina,  Mo.,  8.40; 
Greenfield,  Mo.,  8.30;  Shreveport,  8.28;  Olympia,  Wash.,  8.18;  Pierce  City,  Mo.,  8.10; 
Cresco,  Iowa,  8.06;  Keokuk,  8.01;  Greneseo,  111.,  7.90;  Grand  Haven  7.87;  Neosho, 
Mo.,  7.68;  La  Crosse,  7.50;  Litchfield,  Mich.,  and  Mount  Ida,  Ark.,  7.4^:  Niles,  Mich., 
7.41;  Bolivar,  Mo.,  and  Cold  water,  Mich.,  7.40;  Buflfalo,  7.33;  NewCorydon,  Ind.,7.31; 
Charleston,  111.,  and  O'Fallon,  Mo.,  7.30;  Little  Mountain,  Ohio,  Monticello,  Iowa,  and 
Saint  Louis,  7.21;  Vevay,  Ind.,7.20;  Battle  Creek.  Mich.,  7.17;  Fort  Brown,  Tex.,  7.04;' 
Muscatine,  Iowa,  7.03;  Albany,  Oreg.,  7.00. 

SmaUeat monthly  rainfalls. — Wilcox,  Ariz.,  Chico  and  Pajaro,  Cal.,  Browns,  Reno,  and 
Wells,  Nov.,  and  Kelton,  Utah,  none;  Casii  Grande  and  Yuma,  Ariz.,  and  Mojave,  Cal., 
trace;  Byron,  Cal.,  0.04  inch;  Stockton,  Cal.,  0.05;  Solidad,  Cal.,  0.07;  Hot  Springs, 
Nov.,  0.08;  Wickenburgh,  Ariz.,  0.09;  Camp  Kellogg,  Sumner,  and  Tehachapi,  Cal., 
Fort  Lincoln,  Dak.,  and  Boca,  Nev.,  0.10;  Tracy,  Cal.,  0.15;  Carson  City,  Nov.,  0.17; 
Humboldt,  Nev.,  0.18;  Benicia  Barracks  and  Goshen,  Cal.,  0.19;  Fort  Verde,  Ariz.,  and 
HoUister,  Cal.,  0.20;  Keene,  Cal.,  0.21;  Tulare,  Cal.,  0.22;  San  Diego,  Cal.,  0.24;  Mo- 
desto and  Oakland,  Cal.,  Flemington,  N.  J.,  and  Phoenix,  Ariz.,  0.25;  Mammoth  Tank, 
Cal.,  0.26;  Davis  and  Salinas  City,  Cal.,  and  Fort  Brooke,  Tampa,  Fla.,  0.28;  Visiilia, 
CaL,  0.31;  Denver,  0.32;  Prescott,  Ariz.,  0.33;  Borden,  Cal.,  and  Benson,  Ariz.,  0.34; 
Meroed  and  Spadra,  Cal.,  and  Fort  Wallace,  Kans.,  0.35;  Fresno,  Menlo  Park,  and  Point 
San  Jos^,  Cal.,  0.3G;  Woodland,  Cal.,  0.37;  Dunnigan  and  Niles,  Cal.,  0.38;  Fort  Bu- 
ford,  Dak. ,  and  Gait,  Cal. ,  0. 39 ;  South  Vallej  o,  Cal. ,  and  Toano,  Nev. ,  0. 40 ;  Rio  Vista,  Cal.  ^ 
0.41;  Farmington,  Cal.,  0.44;  Brighton,  Cal.,  0.45;  FortKeogh,  Mont.,  and  Gilroy,  Cal.^ 
0.46;  Willows,  Cal.,  0.47;  Carlin,  Nev.,  and  Terrace,  Utah,  0.48;  lone,  Cal.,  and  Coal- 
ville, Utah,  0.50. 

Bainy  days. — ^The  number  varied  in  New  England  from  10  to  22;  Middle  Atlantic 
States,  7  to  17;  South  Atlantic  States,  7  to  17;  Florida  Peninsula,  7  to  17;  East  Gulf 
States,  8  to  15;  West  Gulf  States,  11  to  21;  Rio  Grande  Valley,  6  to  19;  Ohio  Valley  and 
Tennessee,  7  to  20;  Lower  Lake  region,  18  to  21;  Upper  Lake  r^on,  14  to  20;  extreme 
Northwest,  7  to  14;  Upper  Mississippi  Valley,  9  to  20;  Missouri  VaUey,  8  to  16;  North- 
em  Slope,  5  to  13;  MiddleSlope,3tol2;  Southern  Slope,  6  to  13;  Southern  Plateau,  4  to  10; 
Middle  Plateau,  4  to  9;  Northern  Plateau,  9  to  17;  North  Pacific  region,  17  to  19;  Mid- 
dle Pacific  r^on,  7  to  8;  South  Pacific  region,  1  to  4. 

Cloudy  days. — ^The  number  varied  in  New  England  from  6  to  17;  Middle  Atlantic 
States,  4  to  12;  South  Atlantic  States,  5  to  9 ;  Florida  Peninsula,  0  to  4 ;  East  Gulf  States, 
6  to  10;  West  Gulf  States,  3  to  14;  Rio  Grandfe  Valley,  8  to  15;  Ohio  VaUey  and  Ten- 
nessee, 7  to  14;  Lower  Lake  region,  13  to  16;  Upper  Lake  region,  12  to  18;  extreme 
Northwest,  10  to  13;  Upper  Mississippi  Valley,  7  to  16;  Missouri  Valley,  9  to  15;  North- 
em  Slope,  2  to  13;  Middle  Slope,  6  to  9;  Southern  Slope,  0  to  9;  Southern  Plateau,  1  to 
4;  Middle  Plateau,  1  to  6;  Northern  Plateau,  4  to  19;  North  Pacific  region,  12  to  18; 
Middle  Pacific  region,  1  to  3;  South  Pacific  region,  0  to  4. 

Snow. — ^The  dates  on  which  snow  fell  are  most  numerous  in  Dakota,  Montana,  Idaho, 
aad  Wyoming  Territories,  as  foUows:  Dakota:  9th,  11th,  12th,  14th,  15th,  18th,  19th, 
22d,  23d,  31st.  MoiUana:  9th  to  19th,  29th  to  31st.  Idaho:  11th  to  17th,  31st.  Wyo- 
ming: 12th,  16th,  21st  to  23d,  26th,  28th,  31st.  In  the  other  States  and  Territories  it 
was  reported  frora  vario\is  stations  on  the  following  dates:  Burlington,  Vt.,  26th;  East- 
port,  Me.,  5th,  26th;  Bangor,  Me.,  5th;  Mount  Washington,  N.  H.,  5th,  12th,  15th, 
18th,  23d  to  27th;  Portland,  Me.,  5th;  Nashville,  Tenn.,  25th;  Marquette,  Mich.,  9th, 
10th,  14th,  17th,  19th,  25th;  Duluth,  Minn.,  19th;  Moorhead,  Minn.,  14th,  15th;  Den- 
ver, Colo.,  3l8t;  Fort  Apache,  Ariz.,  24th,  20th;  Fort  Bayard,  N.  Mex.,  27th;  Salt  Lake 
C31y,  14th;  Winnemucca,  Nev.,  11th,  13th,  15th,  20th,  31st;  Pioche,  Nov.,  25th;  Colfax, 
Wash.,  11th,  16th;  Umatilla,  Oreg.,  11th;  Dayton,  Wash.,  11th,  12th,  Pomeroy,  Wash., 
10th,  12th;  Spangle,  Wash.,  11th,  15th,  16th,  17th;  Olympia,  Wash.,  11th;  Portland, 
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Oi^.,  14tli;  Red  Bluff;  Cal.,  4th;  Fort  BidweU,  Cal.,  3d,  5tli,  10th,  13th,  15th,  27tli,  20th, 
3l8t;  Fort  Lewis,  Colo.,  24th,  26th,  28th,  31st;  Pagosa  Sprin^B,  Colo.,  24th,  26th,  Slst; 
Fort  Brady,  Mich.,  0th,  14th,  17th;  Fort  McDermitt,  Nov.,  12th.  27th,  30th;  Fort  Win- 
gate,  N.  Mex.,  24th;  Fort  Union,  N.  Mex.,  20th,  31st;  Plattsmonth  Barracks,  N.  Y.,  26th; 
Fort  Douglas,  Utah,  13t).,  20th,  28th;  Franklin,  Ark.,  24th;  Grafton,  N.  JS.,  5th;  Char- 
lotte, Vt,  26th;  Lunenburgh,Vt.,  5th,  26th;  Woodstock,  Vt.,  5th;  New  Tacoma,  Wash., 
14th;  Newport,  Vt.,  5th;  Stowe,  Vt.,  5th;  Lewiston,  Me.,  5th;  Wolborough,  N.  H.,  5th; 
near  Bradford,  Pa.,  5th;  New  Brunswick,  18th,  in  northern  part  of  province  fell  to  the 
depth  of  10  inches;  in  Victoria  ani  Restigouche  Counties,  3  to  5  inches  deep.  Quebec, 
18th,  8  inches  fell  during  the  night;  Lawrence  County,  N.  Y-,  10th,  covering  the  ground. 
Chico,  Cal.,  13th;  in  the  mountains  first  severe  snow-storm  of  the  season;  12  inches  fell 
on  the  Humboldt  road;  Salt  Lake  City,  20th,  2l8t,  in  moutains;  Presque  Isle,  Me.,  18t^, 
fell  to  the  depth  of  9  inches. 

Hail. — The  usual  diminution  in  the  number  of  this  class  of  storms  as  winter  approaches 
is  quite  well  marked  for  the  month  of  October.  Of  the  following  small. number  reported 
few  were  of  any  importiuice  as  regards  severity:  Winnemucca,  28th;  Pioche,  25th;  San 
Carlos,  Ariz.,  5th,  2  p.  m.  until  5. 30  p.  m.,  largest  liailstones  ever  seen  here;  Fort  Lewis, 
Colo.,  Gth,  24th;  Holtou,  Kans.,  14th;  Clear  Creek,  Nebr.,  27th;  De  Soto,  Nebr.,  16th; 
Albany,  Oreg.',  12th;  Manitowoc,  Wis.,  6th. 

KELATIVE  HUMIDITY. 

The  percentage  of  mean  relative  humidity  for  the  month  ranges  as  follows:  New  Eng- 
land, from  70  to  88;  Middle  Atlantic  States,  6o  to  82;  South  Atlantic  States,  69  to  81; 
East  Gulf  States,  72  to  80;  West  Gulf  States,  73  to  82;  Kio  Grande  Valley,  73  to  86; 
Ohio  Valley  and  Tennessee,  71  to  80;  Lower  Lake  region,  72  to  78;  Upper  Lake  region, 
70  to  82;  extreme  Northwest,  67  to  75;  Upper  Mississippi  Valley,  69  to  81;  Missouri 
Valley,  73  to  76;  Northern  Slope,  54  to  79;  Middle  Slope,  49  to  76;  Southern  Slope,  57 
to  78;  Southern  Plateau,  30  to  70;  Middle  Plateau,  38  to  56;  Northern  Plateau,  59  to 
80;  North  Pacific  region,  80  to  83;  Middle  Pacific  region,  59  to  74;  South  Pacific  region, 
51  to  70. 

WINDS. 

The  prevailing  winds  during  the  month  of  October,  1881,  at  Signal  Service  stations, 
are  shown  on  Chart  No.  II,  by  arrows,  which  fly  with  the  wind.  In  the  South  Atlantic 
and  East  Gulf  States  and  in  the  Florida  Peninsula,  northeasterly;  in  the  Middle  Atlantic 
States  and  New  England,  south  to  west  and  northwest;  in  the  Lake  region,  southeast  to 
southwest;  throughout  the  Mississippi  and  Ohio  Valleys  and  in  Texas,  southerly;  in  the 
Upper  Missouri  Valley  and  the  Kocky  Mountain  regions,  northerly;  in  the  Plateau 
regions  and  along  the  Pacilic  coast,  south  to  west. 

Total  movemenU  of  the  air. — The  following  are  the  largest  total  movements  at  Signal 
Service  stations:  Mount  Washington,  30,501  miles;  Delaware  Breakwater,  12,222;  Ports- 
mouth, N.  C,  11,881;  Wood's  Holl,  Mass.,  11,4G3;  Cape  May,  N.  J.,  11,2,")6;  Hatteras, 
N.  C,  11,199;  Kittyhawk,  N.  C,  11,094;  Cbiucoteague,  Va.,  11,054;  New  Shoreham, 
R.  I.,  11,052;  Port  Eads,  La.,  10,358;  Thatcher's  Island,  Mass.,  10,176;  North  Platte, 
Nebr.,  9,839;  Dodge  City,  Kans.,  9,824;  ludianola,  Tex.,  9,809;  Sandy  Hook,  N.  J., 
9,727;  Sandusky,  Ohio,  9,257;  Bamegat,  N.  J.,  9,120;  Fort  Sill,  Ind.  T.,  9,084;  Macon, 
N.  C,  8,898;  Cape  Henry,  Va.,  8,G59;  Gaiveston,  Tex.,  8,575;  Fort  Elliott,  Tex.,  8,498; 
Champaign,  111.,  8,263;  Moorhead,  Minn., 8,052.  The  smallest  are:  LaMesilla,  N.  Mex., 
1,217;  Lewiston,  Idaho,  1,451;  Lynchburgh,  1,457;  SilverCity,  N.  Mex.,  1,470;  Uvalde, 
Tex.,  1,743;  Florence,  Ariz.,  1,778;  Roseburgh,  Oreg.,  1,915;  Visalia,  Cal.,  2,285; 
Yuma,  Ariz.,  2,400;  Laredo,  Tex.,  2,516;  Dayton,  Ohio,  2,587;  Mis.soula,  Mont.,  2,677; 
Washington,  D.  C,  2,780;  Tucson,  Ariz.,  2,839;  Memphis,  Tenn.,  2,846. 

High  winds. — Oil  summit  of  Mount  Washington  a  maximum  velocity  of  160  miles, 
northwest,  was  recorded  on  the  16th,  and  for  five  minutes  the  register  showed  a  velocity 
of  200  miles  per  hour.  These  are  the  highest  velocities  ever  recorded  at  this  station. 
Velocities  of  100  miles  per  hour,  and  over,  were  recorded  on  the  following  dates:  5th, 
15th,  16th,  26th,  27th.  Stations  rei)orting  velocities  exceeding  50  miles  per  hour  are  as 
foUows:  Kittyhawk,  60,  NE.,  5th;  Portsmouth,  N.  C.,56,  NE.,  5th;  Cape  Henry,  Va., 
56,  NW.,  2;")th;  Bismarck,  Dak.,  55,  NW.,  3l8t;  North  Platte,  Nebr.,  54,  S.,  1st;  Dela- 
ware Breakwater,  52,  N.,  5th;  and  Hatteras,  N.  C,  52,  NE.,  5th. 

Local  storms. — The  month  of  October  is  quite  remarkable  for  the  small  number  of  this 
class  of  storms  rei)orted.  Shawano,  Wis.,  8th,  very  violent  storm,  blowing  down  trees 
and  fences  and  unroofing  buildings;  path  of  storm  about  one  mile  wide;  for  many  miles 
acres  of  forest  were  perfectly  leveled,  and  in  many  respects  the  storm^s  path  appeared  as 
if  it  had  been  swept  by  fire.  Knox  County,  Ohio,  2d,  terrific  wind  storm  swept  over 
the  country  during  the  afternoon,  demolishing  outbuildings  and  fences  and  uprooting 
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trees.  Wantonio,  Wis. ,  4th,  terrible  tornado  swept  down  the  valley  of  Wisconsin  River, 
completely  devastating  a  portion  of  the  country  80  rods  wide  by  about  6  miles  in  length; 
houses,  bams,  outbuildings,  and  grist-mills  demolished.  Rochester,  N.  Y.,  17th,  8.30 
p.  m.,  tornado  with  ftinnelHshaped  cloud  passed  over  a  small  portion  of  the  city,  accom- 
panied by  a  loud  roaring  noise;  trees  were  uprooted  and  buildings  damag^.  Schuyler 
County,  111.,  8th,  terrific  tornado,  Listing  five  minutes,  and  leveling  everything  in  its 
path;  the  village  of  Camden,  containing  several  hundred  inhabitants,  had  every  house 
with  the  exception  of  two  destroyed;  loss  to  farmers  in  the  vicinity,  |15,000.  Menomi- 
nee County,  Mich. ,  8th,  tornado  passed  over  the  upper  waters  of  the  north  branch  of 
Pike  River,  cutting  a  path  through  the  forest  two  miles  wide  and  twelve  miles  in  length; 
hardly  a  tree  was  left  standing  in  the  path  of  the  storm;  it  is  estimated  that  100,000,000 
feet  of  pine  were  prostntted.  Tallahassee,  Fla.,  28th,  tornado  passed  over  the  town,  un- 
roofing buildings  and  causing  much  other  damage;  a  heavy  fall  of  hail  accompanied  the 
storm.  Cheyenne,  12th,  very  hea>y  storm  of  sleet  and  wind,  prostrating  all  overland 
tel^raph  lines  and  committing  other  damage. 

VERIFICATIONS. 

Indications. — The  detailed  comparison  of  the  tri-daily  indications  for  October,  with 
the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general  percent- 
age of  verifications  to  be  84.3  per  cent.  The  percentages  for  the  four  elements  are: 
Weather,  88.7;  Direction  of  the  Wind,  79.2;  Temperature,  86,4;  Barometer,  82.9  per 
cent.  By  geographical  districts  they  are:  For  New  England,  85.1;  Middle  Atlantic 
States,  85.5;  South  Atlantic  States,  87.2;  Eastern  Gulf  States,  90.2;  Western  Gulf 
States,  87.8;  Lower  Lake  region,  85.6;  Upper  Lake  region,  81.3;  Tennessee  and  the 
Ohio  Valley,  84.2;  Upper  Mississippi  Valley,  80.9;  LowerMi&souri  Valley,  73.9;  North- 
em  Pacific  Coast  region,  91.7;  Central  Pacilic  Coast  region,  iJ4.7;  Southern  Pacific  Coast 
r^on,  100.0.  There  were  56  omissions  to  predict  (40  being  due  to  the  absence  of  re- 
ports from  the  Pacific  coast),  out  of  3,813,  or  1.44  per  cent.  Of  the  3,757  predictions 
that  have  been  made,  192,  or  5.11  per  cent.,  are  considered  to  have  entirely  ihiled;  157, 
or  4.18  per  cent.,  were  one-fourth  verified;  374,  or  9.96  percent.,  were  one-half  verified; 
363,  or  9.06  per  cent.,  were  three-fourths  verified;  2,671,  or  71.09  per  cent.,  were  fully 
verified,  so  far  as  can  be  ascertained  from  the  tri-daily  reports. 

Cautionary  sign^ils. — 231  cautionary  signals  were  displayed  during  the  month  of  Octo- 
ber, 1881,  of  which  178,  or  77.05  per  cent.,  were  fully  justified  by  winds  of  25  miles  per 
hour,  or  over,  at,  or  within,  a  radius  of  100  miles  of  the  station.  Thirty-one  off-shore 
signals  were  displayed,  of  which  22,  or  70.97  percent.,  were  fully  justified;  28,  or  90.32 
per  cent. ,  were  j  ustified  as  to  direction ;  22,  or  70. 97  per  cent.,  were  j  ustified  as  to  velocity, 
and  3,  or  9.67  per  cent.,  completely  failed.  Seven  off-shore  signals  were  changed  to 
cautionary.  262  signals  of  all  kinds  were  displayed,  of  which  200,  or  76.33  per  cent., 
were  fully  justified.  The  above  does  not  include  signals  ordered  at  display  stations, 
where  the  velocity  is  only  estimated.  Seventy-four  winds,  of  25  miles,  or  over,  were 
reported,  for  which  no  signals  were  ordered.     Fifty-one  signals  were  ordered  late. 

NAVIGATIOX. 

Stage  ofwatei's  in  rivers. — In  the  table  on  the  right-hand  side  of  Chart  No.  Ill  are  given 
the  highest  and  lowest  stages  of  water,  as  observed  at  Signal  Service  stations  during  the 
month  of  October,  1881.  The  Red,  Arkansas,  and  Missouri  Kivers  have  remained  at  a 
moderate  stage  throughout  the  mouth,  except  that  the  latter  at  Yankton  was  extremely 
low.  The  Ohio,  Cumberland,  Tennessee,  Monongahela,  Savannah,  and  Sacramento 
Bivers  were  extremely  low,  particularly  the  first  and  last  named.  In  the  Mississippi  a 
marked  contrast  with  other  large  rivers  appears;  a  very  heavy  rise  began  the  second 
week  of  the  month,  resulting  in  a  flood  about  the  fourth  week,  which  assumed  very 
fierious  proportions,  causing  an  immense  loss  of  property  between  Saint  Paul  and  Saint 
Louis. 

Hoods. — Illinois:  Quindy,  20th,  river  18  feet  above  low- water  mark  and  rising  rapidly; 
water  8  inches  higher  than  the  great  flood  of  last  spring;  all  railroads  submerged  and 
travel  suspended  on  the  Missouri  side  of  the  river;  bottoms  flooded  back  to  the  blufife; 
river  below  city  fully  nine  miles  wide.  28th,  river  highest  since  1851 ;  nothing  can  now 
prevent  a  complete  inundation.  Farms  for  a  distance  of  25  miles  along  the  bottoms  on 
the  Missouri  side  of  the  river  were  abandoned,  perhaps  never  to  be  reclaimed;  everything 
perishable  has  been  destroy^;  no  such  terrible  destruction  and  destitution  ever  before 
experienced  in  ^e  history  of  this  section.  Springfield,  5th,  rainfall  for  past  five  days 
measured  9.96  Inches,  heaviest  ever  known;  rivers  converted  into  raging  torrents  and 
small  Btreams  into  liurge  rivers;  very  serious  washouts  on  railroads;  travel  generally  sus- 
pended.   WaiBsw,  22a,  35,000  acres  of  land  submerged  by  the  breaks  in  the  Warsaw 
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and  Indian  Grove  levees;  the  damage  to  railroads,  live  stock,  and  farming  property  make 
this  flood  the  most  disastrous  that  has  ever  occurred  iu  this  section;  29th,  the  damage  to 
property  along  the  Mississippi  between  Keoknk  and  Louisiana,  Mo.,  is  estimate  at 
$2,930,000;  several  days  will  elapse  before  business  can  be  resumed  at  the  river  towns. 
Carlinville,  14th,  hay  and  com  rotting  in  the  fields;  hundreds  of  acres  under  water;  all 
streams  overflowed;  most  disastrous  flood  for  years.  Galena,  21st,  one  of  the  principal 
thorough&res  of  the  city  under  water  from  one  end  to  the  other;  city  hall  and  nuurket- 
house,  custom-house  and  post-office,  surrounded;  all  railroad  tracks  under  water  and 
travel  generally  suspended.  Rockport,  22d,  although  situated  four  miles  from  the  Mis- 
sissippi, a  serious  flood  is  imminent;  people  fleeing  to  places  of  safety;  roads  leading 
outward  fix)m  the  bottoms  crowded  with  teams  hurrying  away  with  goods;  hundreds  of 
animals  driven  away  from  the  flooded  region.  Moline,  12th,  work  suspended  in  mills; 
27th,  cornfields  in  vicinity  all  under  water  and  crop  will  prove  a  total  loss.  Rock 
Island,  14th,  many  cellars  and  streets  flooded  in  upper  port  of  town;  17th,  lower  part  of 
town  flooded;  families  moving  to  escape  danger;  2l8t,  the  entire  lower  portion  of  the 
town  flooded.  Iowa:  Burlington,  24th,  rivei  reached  the  high-water  mark  of  1880; 
width  said  to  be  seven  milies;  hay  stacked  along  the  lowlands  on  the  Illinois  side  is  a 
total  loss.  27th,  river  seven  inches  above  the  flood-tide  of  1880.  31st,  river  continued 
to  rise.  Davenport,  12th,  water  so  high  at  mouth  of  Rock  River  that  nearly  the  whole 
of  Big  Island  was  submerged;  cornfields  in  vicinity  flooded  and  operations  suspended  in 
mills;  trains  stopped  on  Chicago,  Milwaukee  and  Saint  Paul  Railroad  on  account  of  high 
water;  much  d^ris,  fences,  and  remains  of  woodyards  passing.  15th,  river  continued 
to  rise;  all  trains  for  Rock  Island  stopped;  men  are  kept  watching  and  strengthening 
the  dike,  which  threatens  to  give  way.  19th,  river  rose  two  inches;  street-car  tracks 
in  some  localities  under  water.  20th,  river  continued  to  rise;  all  of  the  wood  sidewalks 
afloat;  streets  impassable.  21st,  river  rising;  the  Davenport  division  of  the  Chicago, 
Milwaukee  and  Saint  Paul  Railroad  Company  moved  their  engines  out  of  the  round- 
house and  stored  them  in  the  round-house  of  the  Chicago,  Rock  Island  and  Pacific  Rail- 
road Company,  for  safety  from  damage  by  flood;  water  stopped  the  Holly  engine  at  the 
water- works.  22d,  river  reached  the  sidewalk  on  First  avenue,  and  stretched  from  there 
to  Iowa  street  in.  an  unbroken  waste  of  water;  cars  on  the  Peoria  and  Rock 
Island  Railroad  stood  out  200  feet  in  the  river,  all  tracks  submerged,  cellars, 
warehouses,  basements,  and  stores  badly  flooded,  causing  great  loss;  work  in  all  indus- 
trial establishments  has  been  suspended;  23d,  river  ri«ing;  first  floors  of  all  buildings 
frx)m  Iowa  to  Rock  Island  streets  flooded;  24  th,  river  rising  slowly;  27th,  river  stationary; 
the  steamer  Jennie  Gilchrist,  after  passing  through  the  draw  of  the  Government  bridge, 
was  swung  around  by  the  fierce  current  and  thrown  violently  against  the  latter,  causing 
a  total  wreck;  28th,  river  commenced  falling  slowly.  Dubuque,  8th,  work  suspended 
in  miUs  on  account  of  high  water;  flats  overfloo<led;  island  covered;  cellars  filled;  over 
200  men  thrown  out  of  employment;  10th,  river  two  miles  wide;  thirty  houses  on  flats 
submerged  to  second  stories ;  a  number  of  families  living  on  the  low  lands  of  East  Dubuque 
were  compelled  to  abandon  their  homes;  mills  and  factories  compelled  to  suspend  opera- 
tions; 11th,  river  rising  slowly;  21st,  river  21  feet  above  low-water  mark  and  but  18 
inches  below  the  highest  water  ever  known ;  railroad  tracks  and  warehouses  flooded ;  reports 
from  interior  of  State  show  that  in  over  one-fourth  of  northern  Iowa  the  hay  crop  is  en- 
tirely ruined;  entire  farms  for  scores  of  miles  completely  under  water;  the  flax  crop  is 
ruined.  Keokuk,  2d,  considerable  damage  to  the  Keokuk  and  Saint  Louis  Railroad, 
seven  miles  below  station;  river  rising  rapidly;  4th,  bridges  carried  away  on  the  Keokuk 
and  Saint  Louis  Railroad;  9th,  river  rising  slowly;  13th,  river  reached  danger-line 
this  morning;  railroad  tracks  under  water;  14th,  several  mills  and  factories  suspended 
business;  17th,  river  still  rising  rapidly;  Des  Moines  River  very  high,  breaking  the 
Egyptian  levee  near  Buena  Vista;  29th,  low  lands  for  miles  entirely  under  water;  canal 
closed  and  steamers  pass  over  the  rapids;  from  the  large  bridge  to  Hamilton  one  unbroken 
sheet  of  water  covered  with  debris  of  every  nature;  water  within  15  inches  of  the  high- 
water  mark  of  1851.  Clayton,  11th,  river  rose  over  6  inches  in  past  twenty-four  hours; 
largest  rise  ever  experienced  for  this  season  of  the  year;  considerable  loss  to  property. 
Guttenburg,  30th,  no  farm  work  can  be  done  on  account  of  wet  weather;  during  a  period 
of  thirty  years  the  river  at  this  point  has  not  been  as  high  at  this  season  of  the  year,  and 
never  during  that  time  has  the  damage  to  the  com  crop  been  so  great;  large  quantities 
of  hay  have  been  floated  ofi"  by  the  high  water.  Muscatine,  28th,  river  reached  its  highest 
point  (17  feet  8  inches  above  low-water  mark),  it  being  the  highest  ever  known,  and  one- 
half  inch  higher  than  the  June  rise  of  1880.  Clinton,  26th,  river  rose  19  feet  10  inches, 
which  was  only  11  inches  below  extreme  high- water  mark;  highest  water  ever  known  at 
this  season  of  the  year.  Kansas:  Yates  Center,  5th,  Cedar  Creek  rose  8  feet,  the  largest 
rise  for  a  number  of  years;  9th,  rose  3  feet  in  twenty  minutes;  17th,  rose  9  feet  in  a  lew 
hours;  stock,  com,  and  fences  were  swept  away;  month  remarkable  for  unusually  heavy 
and  irequcnt  rains,  it  being  the  wettest  October  for  many  years.     Minnesota:  New  Ulm, 
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14th,  river  overflowed  and  rising  rapidly.  Sleepy  Eye,  14th,  all  streams  flooded;  much 
damage  in  surrounding  country.  Le  Sueur,  14th,  considerahle  loss  of  hay  along  the 
bottoms;  earth  filled  with  water,  rendering  almoert  impossible  to  travel  any  distance, 
even  on  horseback.  Saint  Peter,  14th,  river  rising  rapidly;  cornfields  under  water;  loss 
of  hay  serious.  Faribault,  14tb,  Straight  River  overflowed,  carrying  away  dams  and 
bridg^  Shakopee,  14th,  all  railroad  travel  suspended;  great  quantities  of  hay  washed 
away;  river  still  rising.  Kasota,  7th,  river  overflowed  and  liie  surrounding  country 
flooded;  many  farm-houses  rendered  uninhabitable  by  the  water  which  surrounds  them. 
Mankato,  7th,  Minnesota  River  overflowed  for  miles,  great  damage  to  hay  and  buildings. 
Sunt  Paul,  5th,  some  of  the  low  lands  on  both  sides  of  the  river  near  the  town  partiaUy 
flooded;  large  quantities  of  cord-wood  have  been  carried  away;  6th,  river  rising  slowly, 
causing  much  alarm  to  the  residents  of  West  Saint  Paul;  7th,  river  rising.  Missouri: 
Hannibal,  2dth,  the  break  in  the  Sny  Levee  300  yards  north  of  the  Hannibal  bridge  has 
a  width  of  200  feet;  everything  carried  away  by  the  rushing  torrent;  all  reclaimed  land 
back  of  Lewes  under  water;  considerable  loss  of  stock  by  drowning;  aggregate  loss  from 
overflow  about  $500,000.  Alexandria,  26th,  river  one  foot  above  the  flood  mark  of  last 
spring  and  vnthin  two  feet  and  four  inches  of  the  great  rise  of  1851 ;  city  almost  entirely 
inun&ted;  people  living  in  the  upper  stories  of  their  dwellings  or  leaving  the  city  in 
skif^.  Clarksville,  21st,  river  seven  inches  above  the  high-water  mark  of  last  spring; 
all  people  living  in  the  bottoms  have  been  driven  from  their  homes;  great  suflering  fix>m 
loas  of  property  and  the  necessaries  of  life.  The  following  general  summary  of  damage 
sustained  by  the  country  along  the  central  portion  of  the  Mississippi  River,  although, 
perhaps,  not  more  than  approximating  the  truth,  will  be  found  of  interest:  Warsaw 
dTBflnagedistrict,  $600,000;  Indian  Grave  district,  $750,000;  Sny  Island  district,  $1,000,000; 
Quincy  Bay  and  City,  $3,000;  Alexandria  and  vicinity,  $250,000;  Keokuk  and  Saint  Louis 
RaUroad,  $100,000;  other  railroads,  $60,000;  open  lands  fiorth  of  Sny  Levee,  $150,000-*- 
total,  $2,913,000.  New  Mexico:  Las  Vegas,  6th,  great  damage  on  the  Atehison,  Topeka 
and  Santa  F6  Railroad;  all  traffic  south  of  this  point  suspended;  in  the  Rio  Grande  and 
Gallister  Valleys  numerous  heavy  washouts,  and  in  many  places  road-bed  covered  with 
great  heaps  of  sand.  New  York:  Buffalo,  2d,  one  of  the  heaviest  rainfalls  that  ever 
occurred  in  this  vicinity;  sewers  broken,  streets  badly  washed,  and  many  buildings 
flooded.  North  Carolina:  Highlands,  27th  to  30th,  rainfall  8.57  inches,  accompanied  by 
the  severest  fireshet  experienced  for  many  years.  Texas:  Grierson  Springs,  owing  to  the 
heavy  rains  of  the  latter  part  of  monlji,  the  caflon  in  which  the  station  is  situated 
was  flooded  for  several  days,  and  buildings  were  in  danger  of  being  swept  away.  Brack- 
ettville,  1st,  streets  flooded;  one  man  was  drowned,  and  many  persons  narrowly  escaped 
simpar  &te.  Reliable  estimates  of  damage  done  are  as  follows:  to  stores  and  private 
dwellingB  in  Brackettville,  $7,000,  damage  sustained  by  ranchmen  in  surrounding  coun- 
try  J  $16,000;  two  men  alone  lost  2,326  head  of  sheep;  damage  to  grading  on  Mexican 
Pacific  Bailroad  in  Kinney  County,  $50,000— total,  $73,000.  In  the  Pinto  and  Los  Mares 
Rivers  water  rose  from  3  to  5  feet,  doing  an  immense  amount  of  damage.  Wiscoimn: 
StOlwater,  4th,  river  13  feet  and  9  inches  above  low-water  mark;  mills  shut  down; 
bridges  and  dams  carried  avray.  Warsaw,  4th,  most  remarkable  flood  on  record;  highest 
water  ever  known;  8,000,000  feet  of  logs  swept  away;  roads  badly  washed,  and  bridges 
and  lumber  piles  carried  away — ^total  loss  in  Marathon  County  alone,  over  $150,000. 
Stevens  Point,  14th,  Black  River  rose  8  feet  in  past  twenty-four  hours;  surrounding  coun- 
try flooded;  hea\'y  floods  reported  along  Wisconsin  River.  Galesville,  12th,  highest 
water  for  many  years;  all  hay  along  the  streams  ruined;  14th,  roads  impassable  and  all 
kinds  of  business  seriously  embarrassed.  Eau  Claire,  12th,  Cliippewa  River  7-}  feet  above 
low-water  mark;  13th,  river  14  feet  above  low- water  mark  and  rising  at  the  rate  of  2J 
inches  per  hour;  Eau  Claire  River  highest  ever  known;  several  buildings  undermined 
and  washed  out  in  the  river;  40,000,000  feet  of  logs  carried  out.  Oskosh,  7th,  exceed- 
ingly heavy  rains;  serious  washouts  on  the  Chicago  and  Northwestern  Railroad,  and  on* 
the  Milwaukee,  Lake  Shore  and  Northwestern  Railroad;  communication  generally  sus- 
pended; country  round  about  badly  flooded.  Merrill,  4th,  river  higher  than  ever  known 
before:  all  mills  sh\it  down;  several  railroad  bridges  carried  away.  Prairie  du  Chien, 
11th,  riVer  rising  rapidly;  all  travel  suspended  on  the  Chicago,  Minneapolis  and  Saint 
Paul  Railroad,  and  five  miles  of  track  washed  out.  Waupaca,  14th,  vast  amount  of  dam- 
age by  heavy  rains;  potatoes  lying  in  the  ground  by  the  thousands  of  bushels,  it  being 
too  wet  to  remove  them ;  corn  still  unhusked  and  clover  seed  too  wet  to  thresh.  Fond  du 
Lac,  15th,  streets  impassable  and  cellars  and  basements  flooded;  heavy  losses  in  the  coun- 
tiy:  18th,  roads  again  flooded;  in  places  stacks  of  unthreshed  grain  rotting.  Horicon, 
15th,  thousands  of  acres  overflowed  and  many  highway  bridges  swept  away.  Packwau- 
kee,  15th,  all  bridges  between  this  point  and  Portage  washed  away.  Fox  Lake,  14th, 
potato  crop  rotting  in  the  mud,  cut  hay  rotting  and  floating  away;  unthreshed  grain 
spoiling  and  com  sprouting  in  the  fields;  impossible  to  drive  over  fields,  owing  to  the 
veiy  soft  condition  of  the  soil.     Chippewa  Falls,  13th,  river  highest  for  many  yeaiB, 
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bridges  on  all  the  small  streams  carried  away;  roads  impassable,  trains  delayed,  and  all 
kinds  of  work  at  a  standstill.  Edson,  14th,  entire  town  flooded,  loss  of  property  will 
reach  into  the  thousands.  Milwaukee,  18th,  dam  in  Milwaukee  River  swept  away.  La 
Crosse,  2d,  the  recent  heavy  rains  have  caused  the  tributaries  to  the  Mississippi  in  this, 
vicinity  to  rise  to  such  an*extent  as  to  cause  alarm.  The  Black  River  Valley  flooded  and 
a  great  deal  of  property  destroyed;  bridges,  dams,  etc.,  have  been  swept  away  and  much 
timber  lost;  farms  inundated  on  both  sides  of  the  Mississippi  and  Black  Rivers;  13th, 
Mississippi  River  stationary  at  12  feet  1  inch  above  low-water  mark;  Black  River  highest 
ever  known  for  the  season;  Wisconsin  River  experienced  the  highest  rise  ever  known  for 
this  season  of  the  year  and  serious  damage  was  caused;  16th,  much  damage  done  to 
stacked  wheat  and  hay;  com  in  great  quantities  was  floated  away  and  large  fields  of  po- 
tatoes in  some  places  entirely  under  water. 

Drought. — Connecticut:  New  London,  29th,  ground  parched  as  if  a  forest  fire  had  swept 
over  it;  streams  that  have  never  been  known  to  fail  are  now  reduced  to  a  mere  rivulet 
or  dried  up  altogether;  no  rain  has  fallen  for  many  weeks;  farmers  suffering  great  distresB 
through  the  drying  up  of  wells  and  cisterns.  Southington,  up  to  the  30th,  drought  con- 
tinued with  unabated  severity;  although  rain  fell  on  13  days  the  quantities  were  so  small 
08  to  be  scarcely  noticeable;  a  natural  pond  in  the  vicinity  has  remained  dry  for  more 
than  four  weeks,  a  condition  which  has  not  occurred  before  within  the  past  twenty  yeaiv. 
Maryland:  Fallston,  30th,  springs  and  wells  very  low;  farmers  driving  stock  long  dis- 
tances for  water,  and  in  some  localities  are  hauling  water  for  domestic  purposes:  past- 
urage very  poor.  Sandy  Springs  veiy  dry  until  24th;  wheat  crop  seriously  iiyared. 
New  Jersey:  Paterson,  22d,  most  serious  drought  ever  experienced;  no  water  has  pniyird 
over  Passaic  Falls  for  the  past  two  months,  and  for  a  longer  period  the  mills  on  the 
race  have  been  but  in  partial  operation ;  this  is  the  fourth  month  of  the  continued  drought; 
during  the  months  of  July,  August,  September,  and  October  the  total  rain£ill  was  only 
7.83  inches,  a  deficiency  of  8.2S,  or  more  than  100  per  cent,  when  compared  with  the 
average  for  those  months  for  the  past  half  century.  Since  1830  only  one  year  (1854)  has 
a  smaller  rain  record  for  those  months  than  the  present  year.  There  is  no  record  of  the 
Passaic  River  being  as  low  as  during  the  prevalence  of  this  drought.  Moorestown,  the 
abundant  rains  of  the  30th  and  31st  close  a  period  of  the  most  terrible  drou^t  experi- 
enced during  the  past  eighteen  years.  Pennsylvania:  Dy berry,  drought  continued  an»> 
bated  until  last  of  mon^b.  Chambersburgh,  28th,  dry  weather  still  continues.  Bfilton, 
29th,  drought  still  severe;  many  wells  exhausted,  some  of  which  were  never  known  to 
have&iled  before.  Wellsborough,  30th,  wells,  springs,  and  streams  still  very  low.  7\n^ 
neaaee:  Ashwood,  30th,  the  protracted  drought  bf  summer  continued  until  the  middle  of 
the  month.  New  York:  Jefferson  County,  15th,  drought  still  unabated  at  WoodviUe; 
people  hauling  water  for  drinking  and  culinary  purposes.  Rhode  Island:  Providence, 
16th,  the  severe  drought  of  the  past  two  months  continues  unabated;  mill  streams  oro 
so  low  that  only  steam  power  can  be  used;  many  reservoirs  are  exhausted. 

Water-spouts. — Off'the  coast  of  Cheboygan  County,  Michigan,  and  near  Mackinac  Straits, 
a  large  and  well-defined  water-spout  vras  observed  on  the  1st  by  passengers  on  the  steamer 
Flora;  the  phenomenon  lasted  thirty  minutes.  Bamegat,  N.  J.,  18th,  4  miles  below 
station,  moving  southeastward  across  the  bay 

IR^A  <uif9.— Indianola,  1st,  8th;  Norfolk,  5th;  New  London,  26th;  New  Haven,  29tlu 

TEMPERATUBE  OF  WATEB. 

The  temperature  of  water,  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  observations  were  taken,  is  given  in  the  table  on  the 
left-hand  side  of  Chart  No.  III.  Owing  to  the  breakage  of  instrument,  observations  at 
Charleston,  S.  C. ,  wanting  from  the  first  to  7th. 

ATMOSPHEBIC  ELECTRICITY. 

Thunder-storms. — In  the  various  districts  they  were  reported  as  follows:  New  England^ 
3d,  17th,  18th;  Middle  Atlantic  States,  1st,  17th,  18th,  30th,  Hist;  South  Atlantic- States. 
17th,  18th,  19th,  30th,  3l8t;  Ea«t  Gulf  States,  1st,  16th,  18th,  19th.  2'M,  29th,  30th; 
West  Gulf  States,  4th,  Uth,  15tb.  17th,  2'M\,  2Gth,  27th,  29th;  Rio  (Grande  Vallev,  22<l, 
23d,  26th;  Ohio  Valley  and  TenDcsscc,  2d,  :5d,  4th,  8th,  JHh,  13th,  ir)th  to  19th,  28tb  to 
301h;  T/)wcr  Lake  rej^ion,  2d,  nth,  loth,  17th,  27th;  Upper  l^ike  region,  1st,  <»th  to  nth. 
12th,  14th,  loth,  17th,  2iSth,  29th;  extreme  Northwest,  10th,  11th;  Tpper  Mississippi 
Valley,  3d,  4th,  7th,  8th,  11th,  13th  to  16th,  19th,  21st,  27th,  28th;  Missouri  Vallev,  Ist 
to  4th,  8th  to  18th,  21st  to  23d,  27th  to30th;  Northern  Slope,  10th,  IGth;  Middle  Slope, 
8th,  11th,  12th,  14th  to  16th,  21st,  22d,  26th,  27th;  Southern  Slope,  3d,  12th,  l:^h,  lOtb 
to  18th,  22d,  26th:  S<intheni  Plateau,  :M  to  Hth,  12th  to  15th,  l^th,  21st,  23d,  24th; 
Middle  Tlateau,  10th,  2,'3th;  Northern  Plateau,  6th. 
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Auroras. — The  most  general  display  waa  that  of  thenight  of  the  16th  and  17th,  which 
was  observed  from  Sidney,  N.  S.,  westward  to  Fort  Sisseton,  Dakota,  and  as  fas  south  as 
Freehold,  N.  J.,  17  intervening  stations  reporting.  The  display  was  not  a  very  remark- 
able one,  many  of  the  features  usually  observed  being  absent.  The  display  of  the  18th 
wad  exclusively  observed  in  the  Lake  region,  being  reported  by  the  following  stations: 
Marquette,  18th,  from  10.10  to  11.15  p.  m. ;  Mission  House,  Wis.,  18th,  from  9  to  11  p. 
m.,  fiuntly  illumined  arch,  with  dark  cloud  underneath ^  Alpena,  Mich.,  18th,  9.10  p. 
m.,  diflftise  light  without  streamers;  Toronto,  18th.  Other  displays  were  reported  as  fol- 
lovre:  Charlottetown,  P.  E.  I.,  20th,  21st,  27th.  Fredericton,  N.  B.,  7th,  19th,  27th. 
Dexter,  Me.,  19th,  fEiint.  Mount  Washington,  19th,  from  11.22  p.  m.,  to  early  morning 
of  20th,  faint  light.  Burlington,  Vt.,  19th,  Irom  11  to  11.45  p.  m.,  faint;  20th,  11  to 
11.30 p.  m.,  &int;  26th,  11  to  11.40  p.  m.,  taint;  27th,  11  to  11.45  p.  m.  A  noteworthy 
feature  of  the  display  of  the  27  th  was  its  nearness  to  the  horizon;  the  dark  segment  was 
kbont  2^  above  the  horizon;  dancers  and  streamers  were  observed,  the  latter  shooting  up 
to  a  height  of  25°;  the  general  color  was  a  faint  yellowish  light,  but  that  of  the  dancers 
was  a  pale  gfieen.  Woodstock,  V t. ,  19th.  South  Lee,  Mass. ,  29th,  p.  m.  Eastport,  Me. , 
27th,  10  p.  m.  to  midnight;  extended  from  NW.  to  NE.  and  to  an  altitude  of  15°;  at  11 
p.  m.  numerous  beams  appeared,  all  radiating  from  the  same  magnetic  point,  resembling 
lajrs  of  light  from  the  sun,  such  as  are  sometimes  seen  after  sunset;  their  color  was  a 
bright  yellow.  Newport,  R.  I.,  3d,  7  to  9  p.  m.  Toronto,  20th,  26th.  Alpena,  20th, 
8.40  p.  m.;  Mnt  yellow  light,  vdth  an  occasional  streamer;  ended  at  1  a.  m.  of  21st. 
Maiqnette,  20th,  9.50  p.  m. ;  very  brilliant  at  10.40  p.  m.,  when  beams  began  to  shoot  up 
to  a  height  of  30°;  the  entire  northern  heavens  was  illuminated;  disappeared  at  11.40  p. 
m.  Escanaba,  8th,  9.15  to  9.35  p.  m.,  a  few  streamers  pointing  toward  zenith;  20th, 
10.05  to  11.30  p.  m.,  consisting  of  beams  of  i)ale  yellow,  having  a  wavy  motion  from  E. 
to  W.  Fort  Snelling,  Minn.,  3l8t,  5  a.  m.  Saint  Vincent,  Minn.,  19th,  9  p.  m.,  low 
down  in  the  north;  was  bright,  sending  up  many  streamers  until  midnight;  20th,  from 
8  to  10  p.  m.,  consisting  of  an  arch  of  about  15°  in  hei^t,  with  d^k  segment;  a 
few  streamers  and  folds;  27th,  from  8  to  10  p.  m.,  about  20°  in  height;  was  par- 
tially obscured.  Riley,  111.,  21st,  a  mere  northern  twilight;  altitude  about  12°. 
Keokuk,  12th,  aurora  probable;  clouds  unusually  bright  in  the  northern  sky  from  an 
altitade  of  8°  to  zenith;  earth  currents  interrupted  telegraphic  communication.  New 
Oonydon,  Ind,,  19th,  2  a.  m.,  strong  auroral  light;  22d,  2  a.  m.,  strong  auroral  light. 

Atrnfovpherie  electricity  interfering  with  telegraphic  communication. — Silver  City,  N.  Hex., 
3d:  Stockton,  Tex.,  12th,  16th,  17th. 

ZoOatal  light. — Monticello,  Iowa,  25th;  Des  Moines,  Iowa,  4th;  Cambridge,  Mass., 
1,  11th,  14th,  26th;  Nashville,  Tenn.,  Ist,  2d,  3d.     New  Corydon,  Ind.,  20th to' 


SGUito27th. 

OPTICAL  PHENOMENA. 


haliOB  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
EnipHid.  3d,  5th,  6th,  7th,  28ih,  30th,  31st;  Middle  Atlantic  States,  2d,  3d,  6ih,  7ih, 
9th,  mL,  28th;  South  Atlantic  States,  2d,  6th,  7th,  9th,  29th,  30th;  East  Gulf  States, 
9d,  7tk  Sth;  West  Gulf  States,  2d,  3d,  4th,  10th,  28th  to  31st;  Rio  Grande  YaUey,  3d, 
Gth.  eth,  27th;  Ohio  Valley  and  Tennessee,  2d,  3d,  7th,  8th,  9th,  11th,  17th,  22d,  27th, 
29tb,  aOth;  Lower  Lake  region,  6th,  7th,  11th,  12th,  28th,  30th,  31st:  Upper  Lake  re- 
gion, Gthto  11th.  30th,  3l8t;  extreme  Northwest,  2d,  9th;  Upper  Mississippi  Valley,  2d, 
ad,  ethy  8th,  9th.  29th  to  31st;  Missouri  Valley,  2d,  3d,  4th,  6th,  12th,  29th,  31st; 
NoraMni  Slope,  6th.  15th,  28th,  30th;  Middle  Slope,  1st,  6th,  8th;  Southern  Plateau,  2d, 
27eh  to  aoth;  Middle  Plateau,  6th,  28th;  Northern  Plateau,  7th,  8th,  31st;  North  Pacific, 
legknn,  14th;  Middle  Pacific  region,  11th,  18th,  28th;  South  Pacific  region,  2d. 

8oiar  k(dos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
Enkland,  2d,  9th,  12th,  19th,  20th,  22d,  23d,  28th,  30th;  Middle  Atlantic  States,  14th, 
16th,  leth,  19th,  28th;  South  Atlantic  States,  8th,  23d,  27th;  East  Gulf  States,  1st,  21st, 
30th;  West  Gulf  States,  2l8t,  29th;  Ohio  Valley  and  Tennessee,  Gth,  7th,  11th,  17th, 
19th,  21st  to  23d,  27th  to  29th;  Lower  Lake  region,  6th,  11th,  17th,  19th,  23d,  27th, 
28th,  30th,  31st;  Upper  Lake  region,  11th,  27th;  extreme  Northwest,  Ist;  Upper  Mis- 
giasippi  Valley,  1st,  5th,  7th,  11th,  20th,  21st;  Missouri  Valley,  26th;  Middle  Slope,  Gth, 
18th,  26th,  30th;  Northern  Plateau,  8th,  14th,  2Gth,  27th;  Southern  Plateau,  25th; 
Middle  Pacific  Coast  region,  11th,  17th,  30th. 

Mirage. — Indianola,  19th,  20th;  New  Haven,  28th,  7  a.  m. 

MISCELLANEOUS  PHENOMENA. 

Earihfudkes. — In  the  mining  district  of  TaversaJ,  Nottinghamshire,  England,  August, 
1881,  violent  shock  in  one  of  the  pits  of  the  Stanton  Iron  Works  Company,  having  a 
depth  of  1,290  feet.     The  miners  were  so  alarmed  at  the  accompanying  noise  that  they 
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rushed  to  the  mouth  of  the  pit,  thinkiu^  that  an  explosion  had  occurred.  In  Pear  Tree 
Inn,  Fackley,  bricks  were  removed  from  the  chimney;  the  same  thing  occurred  in  a  house 
at  Taversal.  At  the  latter  village,  the  station  master,  while  sitting  in  his  house,  waa 
thrown  from  his  chair  by  the  shock  and  a  quantity  of  plastering  was  detached  fix)m  the 
ceiling.  There  was  no  explosion  in  the  mines  or  the  occurrence  of  other  ordix-vy  cir- 
cumstances to  account  for  the  phenomenon,  but  the  cause  as  supposed  was  Oearly 
indicated  by  the  upheaval  of  the  floor  of  one  of  the  pits,  showing  that  the  seat  of  the  dis- 
turbance was  below  the  workings  of  the  mine.  This  observation  would  appear  to  recite 
the  general  impression  that  earthquake  shocks  are  seldom  if  ever  felt  at  any  great  deplb 
beneath  the  surface,  as  in  deep  mines.  Hawaiian  Islands,  September  13, 1881,  Island  of 
Maui  visited  by  very  violent  shocks.  Constantinople,  September,  1881,  heavy  shocks  at 
Gallipoli  and  Adrianople  during  latter  part  of  month.  Chaugeri,  Province  of  Anatolia, 
Turkey,  September  30,  1881,  heavy  shock,  11  persons  killed;  the  grand  mosque  and 
many  dwellings  greatlv  damaged.  The  following  observations  were  made  on  the  Island 
of  Ukamok,  Alaska  Territory  (55°,  48^  N.,  155°,  34^  W.),  by  Mr.  Alexander  New- 
lander,  who  resided  there  during  the  year  ending  June  30,  1881:  September  28, 1880,  6 
p.  m.,  three  very  heavy  and  successive  shocks,  direction  of  first  shock  N.  to  S.,  the  re- 
maining two  from  \V.  to  E. ;  9  p.  m.,  severe  shock  from  W.  to  E.  29th,  3  a.  m.,  very 
heavy  shock  from  W.  to  E. ;  1  p.  m.,  extremely  heavy  shock  from  W.  to  E.  From  the 
com  mencement  of  this  phenomenon,  September  28,  1880,  until  its  subsidence  October' 
16, 1880,  there  was  an  uninterrupted  trembling  motion  of  the  earth  interspersed  with  heavy 
subterranean  rumbling  sounds.  During  a  short  trip  over  a  portion  of  the  island  on  Sep- 
tember 29,  deep  fissures  with  a  width  of  from  15  to  20  inches  were  found  to  be  veiy 
numerous.  The  residence  of  Mr.  Newlander,  one  story  high  and  substantiially  built  of 
logs,  was  situated  aljout  500  yards  from  shore,  on  rising  ground  and  about  20  feet  above 
sea  level.  During  the  heavy  shocks  shelves  were  wrenched  from  the  walls,  a  brick  stove 
upset,  the  flooring  twisted  out  of  shape  and  heavy  beef  and  flour  barrels  (full)  were 
pitched  from  one  side  of  the  room  to  the  other.  Outside  of  the  building  no  one  was  able 
to  stand  on  their  feet  owing  to  a  violent,  jerky,  and  rotary  motion  of  the  earth,  which 
continued  for  at  least  twenty  minutes.  The  action  upon  bodies  of  water  is  given  as  fol- 
lows: Several  times  at  low  water  the  sea  rose  in  a  body,  traveling  inshore  about  60  yards, 
when  it  would  subside,  immediately  followed  by  a  succession  of  similar  waves.  The 
water  in  the  creeks  overflowed  their  banks  to  the  eastward,  as  indicated  by  the  condition 
of  the  ground  on  that  side,  which  was  dotted  by  numerous  small  pools  of  water,  some  of 
which  were  fully  40  yards  distant  from  the  east  bank.  On  the  south  side  of  the  island 
a  small,  shallow  creek,  across  which  one  could  have  easily  stepped  previous  to  theearth- 
quake,  was  now  widened  about  six  feet;  the  fresh  water  was  changed  to  salt  water,  and 
the  depth  so  increased  that  the  lM)tt()ni  wiw  not  discernible.  After  the  shocks,  heavy 
breakers  were  observed  on  tke  southwest  shore  of  the  island,  where,  for  the  past  four 
years,  no  such  phenomenon  has  been  observed.  On  the  west  side  of  the  island,  the  tide 
does  not  rise  as  high  as  l)efore  the  shocks.  The  wind  during  the  shocks  was  invariably 
from  the  WNW.,  and  whenever  it  changed  to  easterly  no  shocks  were  experienced,  and 
the  trembling  of  the  earth  wou^d  diminish  considerably. ' '  Nickerie,  Dutch  Guiana, 
June  20, 1881,  11  a.  m.,  two  successive  shocks,  one  immediately  following  the  other,  and 
each  lasting  about  ten  seconds;  the  second  was  slightly  longer  in  duration  and  stronger 
than  the  first.  The  shocks  were  preceded,  accompanied,  and  followed  by  a  dull,  rum- 
bling noise,  resembling  that  of  distant  carriage  wheels.  The  sensations  to  a  person  seated 
in  a  chair  were  as  if  some  one  was  shaking  iha  floor  on  which  the  chair  stood,  by  a  rapid 
to  -and-fro  movement  of  the  arms.  A  peculiar  feeling  of  nausea  was  experienced  for 
about  a  minute  after  the  shocks.  The  air  was  very  warm  and  oppressive,  and  the  barom- 
eter stood  at  30.21,  the  thermometer  at  86°;  sea  very  calm;  slight  breeze  from  the 
east.  Bristol,  N.  H.,  October  6,  1881,  heavy  shock  little  after  midnight,  direction  west 
to  east;  noise  like  the  rumbling  of  a  heavy  train  of  cars;  buildings  jarred  preceptibly. 
Kamouraska,  Province  of  Quebec,  5th,  severe  shock.  Concord,  N.  H.,  6th,  heavy  shock 
about  midnight;  at  Til  ton  it  jarred  houses  and  rattled  dishes.  Ashland,  N.  II.,  6th, 
slight  shock  about  midnight,  lasting  a  few  seconds.  Virginia  City,  Nov.,  21st,  7  p.  m., 
two  shocks,  quite  heavy,  each  lasting  about  two  seconds;  direction  southwest  to  north- 
east. Campo,  Cal.,  2d,  9  a.  m.,  sharp  shook,  preceded  and  accompanied  by  a  heavy, 
rumbling  sound  and  tremulous  vibration,  which  rapidly  increased  in  severity,  shaking 
buildings  and  causing  crockery  to  Kittle;  motion  was  from  SE.  to  NW. ;  duration  eight 
to  ten  seconds.  Carson  City,  Nov.,  21st,  6.41  p.  m.,  two  slight  shocks;  motion  from  S. 
toN. 

Meteors. — Campo,  Cal.,  oOth,  7  p.  m.,  brilliant.  Boise  City,  Idaho,  4th.  Pioche,  Nev., 
13th,  29th.  Florence,  Ariz.,  12th.  Little  Kock,  21st,  vers' brilliant,  moving  from  W. 
to  S.,  trail  ycvy  ])road  and  resembling  that  of  a  rocket,  flight  lasted  about  eight  seconds. 
Mobile,  18th,  2.20  a.  m.,  appeared  in  the  east  about  65°  above  the  horizon,  and  moved 
rapidly  in  a  northwesterly  direction  toward  the  earth;  when  about  10°  above  the  horizon 
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it  bnrst  with  a  lond  report,  throwing  off  a  shower  of  brilliant  fragments,  each  of  which 
left  behind  it  a  bright  trail ;  the  entire  western  sky  was  illumined  by  the  explosion,  which 
left  a  clond  that  remained  visible  nearly  ten  minutes.  Pensacola,  Fla. ,  17th,  18th ;  South- 
ington,  Conn.,  22d;  Morrison,  111.,  18th;  Charleston,  HI.,  26  th;  New  Cory  don,  Ind.,  7th, 
8th,  21st,  22d;  Vevay,  Ind.,  visible  nearly  every  night;  brilliant  on  26th;  Monticello, 
Iowa,  18tli;  Woodstock,  Md.,  15th,  16th,  21st;  New  Bedford,  Mass.,  17th,  1  a.  m.; 
Thomville,  Mich.,  26th;  Fayette,  Miss.,  13th  to  15th,  17th,  25th,  30th;  Oregon,  Mo., 
19th,  24th,  25th;  Atco,  N.  J.,  26th,  27th;  Freehold,  N.  J.,  11th,  18th,  20th;  Moores- 
town,  N.  J.,  22d;  Ithaca,  N.  Y.,  16th;  Elsworth,  N.  C,  10th;  WestervUle,  Ohio,  10th; 
Stateburgh,  S.  C,  9th,  16th,  21st,  27th;  WythevUle,  Va.,  10th.  Mr.  William  J.  Fisher, 
at  Saint  Paul,  Kodiak  Island,  reports,  December  30,  1880,  8.30  p.  m.,  ''observed  very 
large  meteor,  at  least  7  feet  in  length  and  in  circumference  about  the  size  of  an  ordinary 
barrel.  Direction  of  path,  ESE.  to  WSW. ;  in  shape,  conical,  the  pointed  end  smooth, 
while  the  blunt  end  (which  was  in  front)  had  a  jagged  and  corrugated  appearance.  It 
emitted  a  very  intense  light  yellowish  color,  mingled  along  the  jagged  end  with  a  bluish 
tinge;  innumerable  bright  sparks  were  thrown  olf  during  its  flight.  The  velocity  with 
which  it  traveled  seemed  to  be  about  equal  to  the  speed  attained  by  a  shell  fired  from  a 
heavy  gun  at  long  range,  and  the  accompanying  noise  was  almost  identical  with  that 
made  by  the  shell  during  its  flight.  The  meteor  descended  into  the  water  near  Bliski 
Island,  about  fifty  yards  from  shore;  when  it  stnick  a  large  volume  of  water  was  thrown 
upon  the  neighboring  land."  Winona,  Minn.,  6th,  8  p.  m.,  very  brilliant;  exploded  like 
a  rocket  in  a  shower  of  vivid  colors  and  rapidly  disappeared. 

Annual  fog  wave  of  1881,  at  New  Westminster,  B.  C,  concerning  which  the  following 
remarks  are  of  interest:  Exceedingly  heavy  rains  prevailed  from  the  10th  to  the  20th  of 
October,  clearing  away  all  the  snow  of  the  past  winter,  except  small  quantities  in  the 
crevices  of  the  mountains.  Calm  weather  now  set  in,  and  local  fogs  began  to  form  along 
the  river,  as  usual  at  this  time  of  the  year.  The.se  fogs  lifted  each  day  before  12  m.,  dia- 
elosing  a  cloudleas  sky,  until  the  23d,  when  the  fog  remained  all  day,  not  lifting  before 
9  p.  m.  On  the  morning  of  the  24th  the  fog  was  very  thick  along  the  river,  but  cleared 
at  noon,  vdth  cloudless  sky  and  SSW.  wind.  On  the  25th  the  fog  did  not  lift  until  noon, 
when  a  little  cirro-cumulus,  in  streaks,  could  be  seen  stretching  from  east  to  west,  with 
a  slight  movement  from  the  east.  Quite  warm  at  1  a.  m. ;  temperature,  52°.  At  2  p. 
m.  a  heavy  bank  of  clouds  rose  up  in  the  south,  vnth  a  band  of  cirrus  on  its  upper  edge: 
barometer  falling  rapidly.  This  bank  gradually  ascended,  and  at  3^45  p.  m.  obscured 
the  sun;  it  now  rolled  rapidly  inland,  causing  the  thermometer  to  fall  some  8°  almost 
instantly,  and  throwing  out  an  advanced  guard  of  the  main  body  of  the  fog,  distant  about 
one  mile  to  the  west.  Following  this  condition  the  fog  gradually  thickened,  and  at  6 
p.  m.  the  barometer  read  29.708,  falling;  temperature,  43°,  wind,  SSW.  The  following 
observations  were  taken  during  the  25th:  9  a.  m.,  29.799,  37°,  NE. ;  3  p.  m.,  29.748,  47°, 
SW.;  3.45  p.  m.,  29.728,  45°,  SSW.;  4.10  p.  m.,  29.718,  44°,  SSW.;  5  p.  m.,  29.708,  43^ 
SSW.;  9  p.  m.,  29.683,  42°,  calm. 

Migralum  of  birds.— ^eeae  flying  south:  Cheyenne,  Wyo.,  8th;  Dead  wood,  Dak.,  12th; 
Koitii  Platte,  Nebr.,  9th;  Fort  Supply,  Ind.  T.,  12th,  13th,  in  large  numbers;  Grierson 
Springs,  Tex.,  11th,  18th;  Stockton,  Tex.,  1st,  11th,  18th;  Coleman,  Tex.,  12th;  Huron, 
Dak.,  4th,  7th,  8th,  20th;  Yankton,  8th,  12th,  30th;  Saint  Louis,  16th;  Davenport,  15th, 
leth,  17th,  30th;  Springfield,  111.,  14th;  Cairo,  5th,  6th,  23d,  26th,  27th;  Saint  Paul, 
14ih;  Little  Rock,  5th,  24th;  Fort  Gibson,  5th,  13th;  Indianola,  14th;  Milwaukee,  26th; 
MQii|antown,  14th,  18th;  Augusta,  Ga.,  20th;  Macon,  N.  C,  16th;  RUey,  111.,  9th; 
Peona,  DL,  15th;  Fort  Wayne,  Ind.,  16th;  Independence,  Kans.,  9th;  Monticello,  Iowa, 
12th,  13th;  Fall  River,  Mass.,  11th;  Northport,  Mich.,  3d,  4th;  Oregon,  Mo.,  3d,  13th; 
Clear  Creek,  Nebr.,  8th,  12th,  30th;  FrankUn,  Pa.,  2d;  West  Chester,  Pa.,  7th,  8th; 
Ashwood,Tenn.,5th;  Johnsontown,  Va.,  14th;  Embarrass,  Wis.,  4th,  10th;  Clay  Center, 
Elans.,  in  unusually  large  numbers.  Wood's  Holl,  Mass.,  flying  west,  12th.  Ducks  fly- 
ing sonth:  Stockton,  Tex.,  11th,  18th;  Grierson  Springs,  Tex.,  18th;  Saint  Paul,  25th, 
30th;  Little  Rock,  5th,  24th;  Fort  Gibson,  5th,  13th;  Indianola,  14th;  Augusta,  Ga., 
2d,  4th;  Macon,  N.  C,  16th;  Swanwick,  Dl.,  14th;  Northport,  Mich.,  3d,  4th;  Cieax 
Creek,  Nebr.,  6th,  19th,  24th.  Pigeons  flying  south:  Little  Rock,  5th,  24th;  Fort  Gib- 
son, 10th. 

Insects. — Cotton-worm:  Franklin,  Ark.,  30th,  many  fields  of  cotton  entirely  stripped  of 
leaves;  cotton  crop  damaged  about  70  per  cent.  Ashwood,  Tenn.,  15th,  appeared  in 
myriads  and  in  a  few  days  devoured  all  the  leaves;  after  destroying  the  cotton  the  worms 
attacked  the  wheat  crop,  doing  a  vast  amount  of  damage;  one  farmer  lost  100  acres,  every 
blade  being  eaten  to  the  ground.  Clarksville,  Tex., 20th,  after  the  rains  of  the  first  part 
of  month,  the  cotton-worm  inflicted  great  damage  upon  cotton,  wheat,  and  grass.  Hes- 
sian fly. — Ruggles,  Ohio,  30th,  early  wheat  severely  injured. 

Prairie  and  forest  fires. — Fort  Stevenson,  Dak.,  3d,  10th;  Salt  Lake  City,  7th,  in  mount- 
ains; North  Platte,  Nebr.,  Ist;  Fort  Keogh,  Mont.,  10th;  Fort  Buford,  Dak.,  10th; 
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Moorehead,  Minn.,  18th  to  20th,  22d,  26th;  Saint  Vincent,  Minn.,  23d;  Fort  Stevenson, 
Dak.,  30th;  Huron,  Dak.,  1st,  9th  to  11th,  16th,  17th,  19th,  20th,  24th,  27th,  30th,  31st; 
Yankton,  Dak.,  18th  to  20th,  24th  to  26th,  31st;  Mason,  Tex.,  17th. 

Polar  bands,— Piescottf  Ariz.,  3d,  30th;  New  Corydon,  Ind.,  6th,  7th,  19th,  20th,  27th; 
Gardiner,  Me.,  1st;  Fayette,  Miss.,  2oth;  Clear  Creek,  Nebr.,  21st;  Wythe\ille,  Ya.,  8th, 
22d,  27th,  28th. 

Sand-«ianns.—Vm&tin&j  Greg.,  3d;  Camp  Thomas,  Ariz.,  20th,  23d,  29th. 

SuMiis, — The  characteristics  of  the  sky  at  sunset,  as  indicative  of  £ur  or  foul  weather 
for  the  succeeding  twenty-four  hours,  have  been  observed  at  all  Signal  Service  stations. 
Reports  ftom  175  stations  show  5,387  observations  to  have  been  made,  of  which  32  were 
reported  doubtful;  of  the  remainder  5,355,  or  86.2  per  cent.,  were  followed  by  the  ex- 
pected weather. 

Sun  tpots. — ^The  following  record  of  observations  has  been  forwarded  by  Air.  D.  P.  Todd, 
director  of  the  Lawrence  Observatory,  Amherst,  Mass. : 


No.  of  new — 
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Facule  were  seen  at  the  time  of  every  obaervation. 
*Many  of  the  spota  small, 
t  Approximated. 
i  Spots  iMobably  disappeared  by  solar  rotation. 

Mr.  H.  D.  Gowey,  at  North  Lewishnr^gh,  Ohio,  reports:  Sun  spots  were  observed  on 
every  clear  day  during  the  month.  They  were  largest  and  most  nnmerons  on  the  9th 
and  2l8t  and  least  at  the  close  of  the  month.  Mr.  David  Trowbridge,  at  Waterborgh, 
N.  Y.,  reports  as  follows:  1st,  4  groups,  5  spots;  the  new  groap  mentioned  September 
80th  has  gone  out;  1  new  groap,  2  spots,  has  appeared  by  rotation,  and  a  new  one  has 
•lisen  in  the  east^  iacalie.  3d,  5  groaps,  9  spots,  one  gronp  has  disappeared  by  rotation; 
3  groops,  spots  fiunt,  have  arisen  since  the  1st  4th,  3  groups,  4  spots,  2  groups  have 
gone  oat.  Gth,  4  groups,  6  spots,  one  new  Just  appearing  by  rotation.  6th,  4  groups, 
nme  as  5th,  5  spots.  8th,  3  groups,  6  spots,  one  group  has  disappeared  by  rotation,  one 
gone  out  and  one  arisen.  9th,  3  groups,  same  as  8th,  10  spots.  11th,  3  groups,  5  spots, 
one  group  has  disappeared  and  one  appeared  by  rotation.  14th,  4  groups,  4  spots,  a  new 
gronp  has  appeared  by  rotation,  fiicufa)  in  the  east  16th,  4  groups,  6  spots,  two  new 
groups  have  appeared  by  rotation  and  two  gone  out  since  the  14th.  20th,  3  groaps,  10 
spots,  Be\'eral  larger.     21st,  3  groups,  same  as  20th,  7  spots.    22d,  4  groups,  9  spots,  one 

Soup  appeant  to  have  broken  into  two.  23d,  4  groups,  same  as  22d,  7  spots,  cloudiness 
terienng  with  observation.  26th,  3  groups,  3  spots;  they  appear  to  be  the  same  as 
some  observed  on  the  23d.  27th,  5  groups,  6  spots,  one  group  appeared  by  rotation  and 
one  has  arisen;  faculic  in  the  east  and  west.  30th,  no  spots  obser>'ed,  atmosphere  some- 
what hazy. 

Published  by  order  of  the  .Secretary  of  War. 

W.  B.  IIAZEX. 
Brig,  it  Bvt.  M^j.  QenU,  Okitf  Signal  Offior,  l\  s.  A. 
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APPENDIX    No.    80. 

MONTHLY    WEATHER    REVIEW,    NOVEMBER,   1881. 

INTEODUCTION. 

In  preparing  this  review  the  following  data^  received  up  to  November  20th,  have  been 
used,  viz:  the  r^ular  tri-daily  weather  charts,  containing  the  data  of  simnltaneons  ob- 
servations taken  at  133  Signal  Service  stations  and  14  Canadian  stations,  as  telegraphed 
to  this  office;  179  monthly  journals  and  166  monthly  means  from  the  former,  and  14 
monthly  means  from  the  latter;  219  monthly  registers  from  voluntary  observers;  57 
monthly  registers  from  United  States  Army  post  surgeons;  marine  records;  international 
simultaneous  observations;  marine  reports  through  the  co-operation  of  the  New  York 
Herald  Weather  Service;  monthly  reports  from  the  local  weather  services  of  Iowa,  Ne- 
braska, and  Missouri,  and  of  the  Central  Pacific  Railway  Company;  reliable  newspaper 
extracts;  special  reports. 

BASOMETBIO  PBESSUSE. 

The  distribution  of  mean  atmospheric  pressure  over  the  United  States  and  Canada  for 
the  month  of  November,  1881 ,  is  shown  by  isobeuic  lines  (in  black)  upon  Chart  No.  II.  The 
areas  of  lowest  mean  pressure  cover  the  Lake  Superior  region  and  the  eastern  portion  of 
tlie  Canadian  maritime  provinces,  while  their  counterpart,  the  areas  of  highest  moan 
.pressure,  occupy  the  eastern  portion  of  Tennessee,  the  northwestern  portion  of  the  South 
Atlantic  States,  and  the  central  portions  of  the  Middle  and  Northern  Plateau  regicMUL 
Compared  with  the  preceeding  month  there  has  been  a  very  decided  fall  in  pressure  at 
most  stations  north  of  the  42d  parallel  and  east  of  the  100th  meridian.  This  region,  for 
the  most  part,  had  but  just  recovered  during  the  month  of  October  from  a  long  period  of 
deficiency,  when  the  month  of  November  introduced  a  remarkable  series  of  areas  of  bar- 
ometric minima  in  the  vicinity  of  parallel  50^  N.,  a  study  of  which  can  be  made  £n>m 
Chart  No.  I.  With  hardly  an  exception,  the  pressure  throughout  the  remaining  por- 
tions of  the  country  has  risen,  the  most  decided  changes  coinciding  with  the  regions  of 
highest  mean  pressure  for  the  month. 

Ikpariwes  from  the  normal  values  for  the  month, — Compared  with  the  means  of  pre- 
▼ioos  years,  the  mean  pressure  for  the  present  month  is  everywhere  above  the  normal 
except  in  the  Upper  Lake  region,  Florida  Peninsula,  South  Pacific  coast,  and  the  Upper 
MJWMmppi  and  Missouri  Valleys.  The  regions  of  greatest  deficiency  are  the  Lake  Sn- 
perknr  and  extreme  Northwest;  departures  ranging  from  0.05  to  0.09  inch.  The  regions 
of  greatest  excess  are  found  in  New  England  and  along  the  North  Carolina  coast;  the  de- 
partures ranging  fh>m  0.07  to  0. 14  inch.  On  the  Pacific  coast  the  departures  range  from 
— 0.06  inch  at  l^n  Diego  to  -|-0.06  inch  at  Red  Bluff.  Stations  reporting  a  nonmil  oon- 
dition  are  as  follows:  Cheyenne,  North  Platte,  Leavenworth,  Brownsville,  and  Winne- 
mnoca. 

JSaromdric  ranges. — ^The  range  of  pressure  for  the  month  has  generally  varied  ftom 
0.8  to  1.3  inches,  and  in  the  extremes  from  0.3  inch  at  San  Diego  and  0.43  inch  at  Key 
West  to  1.66  inches  at  Eastport  and  1.87  inches  at  Deadwood.  Throughout  the  several 
districts  the  monthly  barometric  ranges  varied,  as  follows:  New  England,  from  1.17 
inches  at  New  Haven  to  1.33  inches  at  Thatcher^s  Island  and  1.66  inches  at  Eastport; 
Middle  Atlantic  States,  0.99  at  Lynchburg  and  1.00  at  Washington  to  1.11  at  New  York 
and  1.12  at  Albuiy;  South  Atlantic  States,  0.72  at  Atlanta  to  1.05  at  Kittyhawk  and 

1.08  at  Hatteras;  Florida  Peninsula,  0.43  at  Key  West  to  0.70  at  Cedar  Keys;  East  Gulf 
States,  0.59  at  Vicksburgh  to  0.75  at  New  Orleans;  West  Gulf  States,  0.70  at  Port  Eads 
to  1.04  at  Fredericksburgh  and  Fort  Gibson  and  1.09  at  Mason;  Rio  Grande  Valley,  0.93 
at  Castroville  to  1.02  at  Brackettville;  Ohio  Valley  and  Tennessee,  0.71  at  Chattanooga 
to  1.13  at  Champaign  and  1.15  at  Morgantown;  Lower  Lake  region,  1.04  at  Cleveland  to 

1.09  at  Detroit  and  1.10  at  Buffalo  and  Rochester;  Upper  Lake  region,  1.06  at  Port  Hu- 
ron to  1.32  at  Duluth  and  1.42  at  Marquette;  extreme  Northwest,  1.21  at  Bismarck  to 
1.25  at  Moorehead  and  1.30  at  Fort  Stevenson;  Upper  Mississippi  Valley,  0.85  at  Cairo 
to  1.17  at  Des  Moines  and  1.32  at  La  Crosse;  Missouri  Valley,  1.06  at  Leavenworth  to 
1.19  at  Yankton,  and  1.25  at  Fort  Bennett  and  Huron;  Southern  Slope,  0.47  at  Coleman 
to  1.15  at  Jacksborough  and  1.20  at  Henrietta;  Middle  Slope,  0.83  at  Denver  to  0.99 
at  Dodge  City;  Northern  Slope,  0.77  at  Cheyenne  to  1.22  at  Fort  Benton  and  Fort  As- 
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sinnaboine,  1.87  at  Deadwood;  Northern  Plateau,  0.58  atLewistonto  0.95  at  Boise  City 
and  1.05  at  Dayton;  Middle  Plateau,  0.65  at  Winnemucca  to  0.78  at  Salt  Lake  City; 
Southern  Plateau,  0.43  at  Tucson  to  0.54  at  Silver  City  and  0.83  at  Phoenix;  South  Pa- 
ciHc  region,  0.30  at  San  Diego  to  0.50  at  Yisalia  and  0.52  at  Yuma;  Middle  Padfio  re- 
gion, 0.52  at  Sacramento,  and  0.53  at  San  Francisco  to  0.69  at  Red  Bluff;  North  Pacific 
region,  1.00  at  Roseburgh  to  1.14  at  Portland  and  1.32  at  Olympia. 

Areas  of  high  barometer. — Seven  distinct  areas  of  high  barometer  passed  over  the  re- 
gions covered  by  the  Signal  Service  stations,  all  except  one  (No.  VII),  appeared  first  in 
the  extreme  northern  portion  of  the  Rocky  Mountain  region  or  on  the  North  Pacific 
coast,  and  had  apparently  approached  this  region  from  the  North  Pacifia  The  average 
course  of  movement  was  to  the  east  after  passing  the  eastern  slope  of  the  Rocky  Mount- 
ains and  to  the  southeast  while  central  in  the  mountain  districts. 

No.  I. — On  the  1st  of  the  month  an  extended  area  of  cold  and  dry  air  appeared  on  the 
Pacific  coast,  moving  to  the  southeast.  The  pressure  rose  0.2  inch  above  the  normal  of 
the  month  in  the  Rocky  Mountain  regions  on  the  2d,  attended  by  light  snow  and  freez- 
ing weather  as  far  south  as  Santa  F^.  The  winds  shifted  to  northerly  in  the  Southwest 
during  the  afternoon  of  the  2d,  and  the  p.  m.  report  of  that  date  shows  a  maximum  veloc- 
ity of  55  miles  per  hour  at  Indianola  and  48  miles  at  Galveston.  Dangerous  northerly 
winds  continued  in  the  Gulf  of  Mexico  during  the  3d  as  the  pressure  increased  to  the 
eastward  in  the  Southern  States.  This  area  apparently  divided  on  the  4th,  the  greater 
portion  remaining  in  the  Rocky  Mountain  regions,  while  a  detached  area  moved  to  the 
northeast,  following  the  general  direction  of  the  coast  line  to  New  England,  during  the 
4th,  5th,  6th,  and  7th,  and  then  passing  over  the  North  Atlantic.  Killing  frosts  oc- 
curred at  Vicksburgh,  Atlanta,  Chattanooga,  and  Charlotte  and  light  firosts  at  Pensacola, 
Augusta,  and  Jacksonville  on  the  4th,  when  the  pressure  was  high  in  Louisiana. 

No.  II. — This  area  was  central  in  the  Northern  Rocky  Mountain  region  on  the  9th, 
when  the  pressure  ranged  from  0.2  to  0.5  inch  above  the  normal  for  the  month  firom  the 
Lake  region  westward  to  the  Pacific  coast.  On  the  16th  the  center  was  clearly  located 
near  Saint  Paul,  and  on  the  11th  and  12th  the  movement  was  directly  eastward  over  the 
Lake  region  and  New  England,  attended  by  light  snow  and  killing  fsQ%X&  along  the  line 
of  greatest  pressure.  After  reaching  the  Atlantic  coast  the  course  apparently  changed  to 
the  southeast  and  the  area  passed  on  this  line  beyond  the  limits  of  observation. 

No.  III. — ^The  midnight  report  of  the  13th  showed  a  rapid  increase  of  barometric  press- 
ure in  British  America  and  north  of  the  Upper  Missouri  Valley,  with  a  rapid  decrease  in 
pressure  on  the  Pacific  coast,  on  the  afternoon  of  the  14th.  The  barometer  was  0.4  inch 
xirbovo  the  normal  in  the  Northwest,  and  0.8  inch  below  the  normal  in  Washington  Ter- 
ritory; this  distribution  of  pressure  indicates  that  this  area  either  originated  east  of  the 
mountains  in  British  America  or  passed  to  that  ]K)sition  from  Alaska.  This  area  fol- 
lowed the  general  course  of  the  Missouri  Valley  until  the  15th,  and  then  moved  east- 
ward over  the  Ohio  Valley,  the  center  being  near  Pittsburgh  at  11  p.  m.  on  that  day. 
Severe  firosts  occurred  on  the  morning  of  the  16th  in  the  Middle  States.  The  barometer 
continued  high  on  the  Atlantic  coast  during  the  17th,  but  the  pressure  declined  slowly 
as  this  area  moved  northeastward  from  the  Middle  AtLantic  coast  to  Nova  Scotia,  where 
it  was  last  observed. 

No.  IV. — ^During  the  18th  the  pressure  was  above  the  normal  and  increasing  in  all  the 
districts  west  of  the  Mississippi  River,  the  greatest  departure  being  reported  on  the  North 
Pacific  coast,  when  the  center  of  this  area  was  located  near  Salt  Lake.  After  passing  the 
Rocky  Mountains  this  area  moved  slightly  north  of  east  over  the  central  portion  of  the 
Unit^i  States,  attended  by  very  rapid  changes  in  temperature  in  the  central  valleys,  a 
severe  norther  in  Texas,  and  freezing  weather  as  far  south  as  Shreveport,  Vicksburgh, 
and  Augusta  on  the  morning  of  the  20th.  Dangerous  northwest  winds  occurred  on  the 
Middle  Atlantic  and  New  England  coasts  on  the  20th,  the  highest  velocities  being  52 
miles  per  hour  at  Delaware  Breakwater,  44  miles  at  Cape  Henry,  40  miles  at  Block  Isl- 
and, and  43  miles  at  Yarmouth — all  from  the  northwest.  This  area  apparently  moved 
eastward  from  the  Middle  Atlantic  coast  after  the  20th. 

No.  V. — The  a.  m.  maps  of  the  2l8t  clearly  defined  this  area  as  central  in  the  extreme 
Northwest  and  extending  over  the  mountain  regions  from  Mexico  to  British  America. 
On  the  morning  of  the  22d  a  portion  of  this  large  area  became  detached  and  moved  east- 
ward to  the  Lake  region,  leaving  the  barometer  from  0.1  to  0.3  inch  above  the  normal 
for  the  month  in  the  mountain  districts.  On  the  22d  this  area  was  central  over  New 
England,  and  the  temperature  was  below  freezing  as  far  south  as  Washington.  On  the 
23d  the  pressure  declined  on  the  Atlantic  coast  as  this  area  moved  to  the  east  of  Halifax. 

No.  VI. — Appeared  in  the  upper  Missouri  Valley  on  the  afternoon  of  the  23d,  and  moved 
to  northern  Texas,  where  it  was  central  at  the  a.  m.  report  of  the  24th.  Freezing  weather 
was  reported  from  stations  west  of  the  Mississippi,  and  the  winds  shifted  to  northerly  in 
Texas  as  low  era  No.  XIII  moved  to  the  east  in  the  Gulf.  On  the  24th  the  storm  be- 
came severe  in  the  western  Gulf,  when  the  region  of  greatest  pressure  extended  over 
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Indian  Territory  and  Kansas.  The  lowest  temperatures  of  the  month  were  reported  from 
the  Gulf  and  South  Atlantic  States,  as  this  area  passed  over  the  Southern  States.  Kill- 
ing frosts  occurred  at  Indianola,  New  Orleans,  Mobile,  Pensacola,  and  Jacksonville,  on 
the  25th.  Special  warnings  were  telegraphed  by  the  Chief  Signal  Officer  to  New  Orleans 
and  Jacksonville,  informing  those  interested  in  sugar  and  fruit  crops  of  the  approach  of 
this  cold  wave.  This  area  advanced  to  the  South  Atlantic  coast  on  the  25th,  but  the 
barometer  continued  high  in  the  Southern  States  until  the  28th,  when  the  distribution 
of  pressure  was  changed  by  the  approach  of  h^h  area  No.  VII. 

No.  VII. — Appeared  suddenly  at  midmght  of  the  27th  north  of  the  Lake  r^on,  and 
advanced  from  Hudson's  Bay  over  the  Saint  Lawrence  Valley  and  New  England,  attended 
by  the  lowest  temperatures  of  the  month  in  the  northeastern  portion  of  the  United  States. 
After  reaching  the  coast  the  pressure  increased  to  the  southward  on  the  29th,  after  which 
the  pressure  declined,  with  rising  temperature  and  northeast  to  southeast  winds  at  sta- 
tions along  the  Atlantic  coast. 

No.  Vin. — The  history  of  this  area,  as  it  affects  the  stations  east  of  the  Rocky  Mount- 
ains, will  be  given  in  the  December  Review.  On  the  30th  the  pressure  was  high  in 
the  Plateau  regions,  and  the  indications  were  that  a  cold  wave  was  approaching  the 
Mississippi  Valley. 

Areas  of  low  barometer. — Sixteen  barometric  depressions  appeared  within  the  limits  of 
the  stations  of  observation  during  the  month  of  November.  Three  of  these  passed  from 
the  tropics  to  the  Gulf  States,  three  apparently  originated  in  the  Southwest,  and  three 
probably  passed  from  the  Pacific  across  the  Rocky  Mountains  to  the  Lake  region.  Chart 
No.  I  shows  that  these  disturbances  occurred  in  latitudes  north  of  the  mean  track  of 
November  storms. 

No.  I. — This  slight  depression  passed  north  of  the  Lake  region  on  the  1st,  unattended 
by  marked  atmospheric  changes  within  the  United  States.  At  midnight  of  the  1st  the 
pressure  was  high  in  the  western  districts,  and  on  the  Atlantic  coast  these  areas  of  high 
barometer  were  separated  by  a  trough  of  low  pressure  in  the  Mississippi  Valley.  With 
the  advance  of  hi^  area  No.  I,  this  trough  of  low  pressure  was  divided  and  formed 
low  areas  Noe.  II  and  III,  the  former  central  in  Texas  on  the  morning  of  the  2d,  and  the 
latter  central  in  the  upper  Lake  region. 

No.  II. — Developed  in  the  Southwest  on  the  Ist,  attended  by  rain  and  warm  southerly 
winds,  and  disappeared  on  the  2d  in  advance  of  high  area  No.  I,  which  caused  very  rapid 
dianges  in  temperature  and  high  northerly  winds  over  the  region  covered  by  this  de- 
pression on  the  2d. 

No.  III. — This  storm  appeared  in  the  Upper  Lake  region  on  the  morning  of  the  2d, 
and  increased  in  severity  as  the  center  passed  northeast  to  the  Saint  Lawrence  Valley. 
The  pressure  at  the  center  of  this  storm  declined  as  the  disturbance  moved  eastward  and 
t^^e  winds  became  dangerous  on  the  lakes  after  shifting  to  westerly.  The  sudden  fall  of 
temperature  and  the  area  of  precipitation  attending  this  storm  extended  over  all  districts 
east  of  the  Mississ/ippi.  Heavy  snows  fell  in  the  Lake  region,  where  brisk  and  high 
westerly  winds  continued  until  the  4th,  when  the  center  of  disturbance  was  near  East- 
port  Northwesterly  gales  occurred  on  the  North  Atlantic  coast  north  of  Cape  Hatteras 
on  the  night  of  the  3d.  Cautionary  signals  were  ordered  from  eight  to  twenty-four  houra 
in  advance  of  this  storm  at  stations  on  the  Atlantic  coast,  but  the  cautionary  signals 
ordered  for  the  Lake  ports  were  in  some  cases  late.  This  storm  crossed  the  Saint  Law- 
rence Valley  on  the  night  of  the  3d,  and  increased  in  energy  until  the  night  of  the  4thy 
when  the  pressure  at  &e  center  had  fallen  to  29.04  inches  at  Anacosti  Island,  with  the 
wind  reported  as  a  gale  from  the  south  at  11  p.  m.  The  gale  continued  at  this  station  on 
the  5th,  the  wind  shifting  to  westerly,  and  at  Father  Point  the  wind  increased  to  45 
nodles  per  hour.  This  storm  apparently  moved  to  the  southeast  after  leaving  the  Gulf  of 
Saint  Lawrence  and  probably  moved  to  the  north  of  the  track  of  vessels  passing  from 
Europe  to  America. 

No.  IV. — Was  central  in  the  Lower  Missouri  Valley  on  the  afternoon  of  the  4th,  while 
low  era  No.  Ill  was  passing  to  the  northeast  of  New  England.  This  disturbance  was 
first  observed  in  the  Northern  Rocky  Mountain  region  on  the  night  of  the  3d;  the  track 
of  the  center  being  southeast  until  it  reached  the  Mississippi  Valley,  after  which  the 
course  was  northeast  over  the  Lake  region  and  Saint  Lawrence  Valley.  Light  snow  and 
nun  fell  at  stations  north  of  parallel  40°  as  this  depression  passed  to  the  east  during  the 
4th  and  5tlL  The  highest  winds  occurred  on  the  Lower  Lakes,  the  track  of  disturbance 
being  confined  to  narrow  limits.  The  highest  velocity  reported  was  36  miles  per  hour 
team  the  southwest  at  Sandusky. 

No.  V. — ^The  p.  m.  report  of  the  5th  indicated  the  presence  of  a  disturbance  in  the 
West  Gulf,  and  the  midnight  report  of  the  same  date  shows  that  during  the  preceding 
eight  hours  the  wind  reached  a  velocity  of  32  miles  per  hour  at  Galveston  and  36  miles 
at  Indianola.  This  storm  moved  to  the  northeast,  the  center  passing  near  Port  Eads,  at 
the  mouth  of  the  Mississippi,  during  the  6th.     Very  heavy  rains  occurred  iu  the  Gul 
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States,  and  dangerons  winds  were  reported  in  the  East  Gnlf.  Pensaoola  rq^rted  • 
velocity  of  40  miles  per  honr  from  the  southeast  on  the  night  of  the  6titL  This  stoim 
disappeared  as  a  cyclonic  disturbance  after  reaching  the  £f»t  Onlf  States. 

No.  YI. — This  storm  passed  from  the  Pacific  east  of  Portland  on  the  5^  causing  heaTy 
rains  in  Oregon  and  Washington  Territory.  The  barometer  fell  to  29. 47  inches  at  Olym- 
pia  on  the  ailemoon  of  the  5th,  when  the  center  was  near  that  station.  Heavy  snows 
occurred  in  Montana  and  Idaho  on  the  6th,  as  this  depression  passed  over  the  mountains. 
On  the  morning  of  the  7th  the  center  of  greatest  depression  was  located  near  Pembina, 
where  the  barometer  indicated  a  pressure  of  29.34  inches.  The  p.  m.  chart  of  this  date 
exhibits  a  trough  of  low  pressure  extending  from  Texas  to  British  America;  the  barome- 
ter being  high  in  New  England  and  the  winds  in  all  districts  east  of  the  Mississippi  from 
south  to  east,  apparently  under  the  influence  of  this  depression.  The  storm  continued 
to  move  eastward,  and  passed  over  the  J^kc  region  on  the  8th,  causing  high  winds  at  all 
stations  on  the  Upper  Lakes  and  Lake  Erie.  The  maximum  velocities  occurred  after  the 
winds  had  veered  to  the  west.  This  storm  crassed  from  the  Pacific  to  the  Atlantic  in 
five  days  and  eight  hours,  approximately  on  the  parallel  of  the  northern  boundary  of  the 
United  States,  and  it  left  the  Atlantic  coast  attended  by  severe  gales  in  the  Northeastern 
Provinces.  These  gales  continued  during  the  10th  and  11th  after  the  center  of  disturbance 
had  passed  east  of  the  coast  line.  Cautionary  signals  were  displayed  at  the  Lake  ports 
and  on  the  Atlantic  coast  north  of  Cape  Henry,  giving  warning  of  the  approach  of  this 
storm. 

No.  VII. — ^The  distribution  of  barometric  pressure  over  the  United  States  on  the  10th 
indicated  the  development  of  a  storm  south  of  the  Gulf  States,  where  this  area  was 
probably  central.  The  p.  m.  report  of  the  10th  placed  the  center  of  this  disturbimce  in 
the  Rio  Grande  Valley  near  to  and  northeast  of  BrownsviUe,  and  succeeding  reports  in- 
dicated the  advance  of  this  storm  to  the  northward,  immediately  toward  the  high  area, 
which  then  extended  over  the  Lake  region.  This  storm  moved  northerly  until  the  cen- 
ter reached  a  point  near  Omaha  on  the  afternoon  of  the  11th,  and  then  moved  to  the 
northeast.  Heavy  rains  fell  on  the  11th  and  12th  in  the  Mississippi  and  the  Ohio  valleys 
and  Lake  region,  and  severe  gales  occurred  at  the  Lake  stations  as  the  center  passed  from 
northern  Iowa  over  Lake  Superior.  Cautionary  signals  were  displayed  at  all  stations  on 
the  lakes  in  advance  of  this  storm.  The  maximum  velocities  as  reported  were  as  follows: 
Milwaukee,  45  miles;  Grand  Haven,  40  miles;  Alpena,  42  miles.  The  above  wind 
velocities  indicate  the  severity  of  the  storm  in  the  Lake  region.  The  cautionaiy  signal 
at  Chicago  was  not  justified  at  this  station,  the  highest  velocity  which  occurred  during 
the  storm  being  22  miles  per  hour,  but  vessels  attempting  to  leave  this  port  were  com- 
pelled to  return.  This  depression  advanced  rapidly  to  the  Lower  Saint  Lawrence  Valley 
during  the  12th  and  13th,  followed  by  clearing,  colder  weather  in  the  Mississippi  Valley 
and  light  rains  in  the  I^ake  region  and  the  Middle  Stiites.  The  barometer  continued  to 
fall  at  the  center  as  this  storm  advan('ed  to  the  east,  and  when  last  ob.sen*edon  the  morn- 
ing of  the  14th  the  pressure  was 29. 43  inches  at  Anacosti,  with  the  wind  reported  as  a  gale 
from  the  west. 

No.  VIII. — The  a.  m.  report,  of  the  14th  indicated  the  presence  of  this  depression  off 
the  North  Pacific  coast,  the  barometer  at  Portland  then  reading  29. 43 inches.  The  mid- 
night report  of  the  14th  showed  that  threatening  weather  and  rain  had  extended  as  far 
south  as  San  Francisco,  and  that  all  winds  on  this  coast  had  veered  to  southerly.  This 
depression  probably  crossed  the  Kocky  Mountains,  bnt  the  chart  of  barometric  departures 
indicated  that  two  depressions  existed  in  this  region  on  the  morning  of  the  14th,  and  the 
one  in  advance  has  been  traced  continuously  for  each  telej;raphic  report,  and  therefore 
marked  as  a  separate  storm. 

No.  IX. — Central  in  the  Saskatchewan  region  at  midnipht  of  the  14th,  the  storm 
passed  southeastward,  following  the  course  of  the  Missouri  Valley  until  the  a.  m.  report 
of  the  16th,  when  the  center  of  disturbance  wius  located  near  Yankton.  From  this  point 
the  course  changed  to  the  northeast,  and  during  the  17th  this  storm  increased  in  energy 
as  it  passed  over  the  Lake  region  and  thence  to  the  eastward.  The  increase  of  pressure 
in  the  western  quadrants  was  very  rapid,  and  the  temperature  fell  from  20°  to  30°  in  the 
Northwest.  This  storm  continued  its  easterly  movement  alter  leaving  the  Lake  region, 
but  became  much  enlarged  as  it  approached  the  northeastern  coast-.  The  lowest  reading 
of  the  barometer  observed  was  29. 12  inches  at  Anascoti  on  the  afternoon  of  the  18th, 
when  the  stations  on  the  Atlantic  coast  north  of  Cape  Hatteras  were  within  the  limits  of 
this  depression,  the  winds  being  from  brisk  to  high  and  from  the  southwest  at  stations 
along  the  coast.  ^ 

No.  X. — ^This  storm  developed  in  Texas  during  the  night  of  the  17th,  and  was  central 
near  Denison  on  the  morning  of  the  18th,  the  iso&r  of  29.90  inclosing  the  area  and  form- 
ing an  elongated  ellipse  with  the  longer  axis  pointing  in  the  direction  of  the  storm  move- 
ment. This  depression  was  forced  rapidly  to  the  east  by  the  high  area  which  was 
advancing  from  the  Upper  Missouri  Valley.    The  rash  of  cold  air  from  the  north  caused 
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»  marked  dqiteeaionu]  tempeiatnre  at  stations  on  the  eastern  elope  of  the  Boc^Momtt- 
ains  on  the  mominB  of  the  18th.  The  3  p.  m.  report  of  this  date  shows  tempentoreB  of 
TV  at  HemphiB,  2^  at  Fort  Gibeon,  56°  at  Saint  Lonis,  and  25°  at  Leavenworth.  Very 
heavy  lains  fell  on  the  ISth  in  Misaoori,  Illinois,  TnilHtntt^  and  Kentncky,  causing  dam- 
'  g  floods  in  Uie  taributariee  of  the  Ohio.    Siiow  and  aleet  oontisned  lit  the  nortbem 


FiQ.  2. 

Es  daiing  the  19th,  as  this  storm-ceut«r  passed  over  New  York  and  New  England. 
The  winds  increased  in  force  od  the  Lower  Lakes  near  the  center  of  distorbance  and  on 
■  the  Middle  Atlantic  coast  after  shifting  to  the  northwest.  The  highest  velocities  re- 
ported were  BB  follows:  Sandoskj,  48  miles  from  the  west;  Delaware  Breakwater,  40  to 
62  miles  during  the  36  hoars  ending  at  7  a.  m,,  November  SO.  The  followii^  reports, 
ftimished  through  the  co-operation  of  the  New  York  Herald  Weather  Service,  indicate 
the  presence  of  this  storm  as  it  passed  eastward  over  the  ocean :  Steamship  Gallia,  20th, 
7  a.  m.,in45'*13'N.,44''  31' W.,  29.75,  W.,  forces,  high  WNW.  sea,  overcnat  and  rain; 
noMi,  in  45°  03'  N.,  46°  03'  W.,  29.70,  8W.,  foice  5,  high  WNW.  sea,  overcast  and  heavy 
nOn.  2lBt,  7  a.  m.,  in  43=  55'  N.,  48°  19'  W.,  30.15,  NNW.,  foroe  8,  clondy  weather, 
■tormy  galea  and  hail;  noon,  in  43°  40'N.,  49°  W.,  30.22,  NNW.,  force  8,  high  ralesand 
hard  gqnalls  with  haO.    Steamship  Wyoming,  SOtti,  7  a.  m.,  in  47°  30'  N.,  41^ SC  W., 
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29.60,  NNW..  force  7,  oonfhsed  sea,  oveTcast  and  cloudy;  3  p.  m.,  in  47®  N.,  44**  W., 
29. 10,  ESE.,  force  4,  confosed  sea,  gloomy  weather,  sleet  and  snow.  2l8t,  7  a.  m.,  in  45^ 
45^  N.,  47*>  25'  W.,  30.00,  W.,  force  9,  overcast  and  cloudy;  3  p.  m.,  in  46*»  20^  N.,  48^ 
58^  W.,  30.13,  W8W.,  force  7,  overcast  and  cloudy.  Steamship  City  of  Chester,  21st, 
10.26  a.  m.,  in  60**  34'  N.,  25«  20^  W.,  28.20,  SSW.,  force  9,  high  conftised  sea,  dark, 
cloudy  weather  with  thunder  and  lightning;  at  1.20  p.  m.,  wind  suddenly  shifted  in  a 
terrific  squall  Irom  SW.  to  NW.,  and  blew  with  hurricane  force  for  three  hours.  22d, 
10.10  a.  m.,  in  50°  15"  N.,  29°  40"  W.,  29.40,  W.,  force  7,  partly  cloudy  weather.  23d, 
9.50  a.  m.,  in  49°  10"  N.,  44°  20"  W.,  27.97,  SW.,  force  12,  dark  heavy  clouds  with  vio- 
lent squalls  of  rain  and  hail.  24th,  9.40  a.  m.,  in  49°  N.,  36°  30"  W.,  29.62,  W.,  force 
10,  partly  cloudy  weather  with  violent  squalls  of  rain  and  hail.  Steainship  Italy,  24th, 
in  48°  34"  N.,  31°  50"  W.,  hurricane  from  N.  to  NW.,  barometer  fell  from  29.60  to  28.20. 
Nos.  XI  and  XII. — ^Were  observed  in  the  region  north  of  Dakota  on  the  20th  and  22d, 
and  moved  directly  east,  north  of  the  Lake  region,  causing  slight  changes  in  the  atmos- 
pheric conditions  over  the  United  States.  No.  XI  developed  great  eneigy  as  it  approached 
the  Newfoundland  coast.  Violent  gales  occurred  at  Father  Point,  Yarmouth,  and  in 
the  Atlantic  east  of  these  stations.  This  storm  probably  continued  its  easterly  course 
over  the  Atlantic,  as  is  indicated  by  the  reports  from  the  steamship  Polynesian  on  the- 
23d  in  the  latitude  and  longitude  given  in  the  chart  on  page  127. 

The  following  is  a  copy  of  the  letter  of  Commander  R.  Brown,  addressed  to  the  Chief 
Signal  Officer  and  accompanying  the  above  chart: 

Having  exi)erienced  very  heavy  weather  during  my  last  passage  from  Liverpool  to 
Boston,  and  particularly  on  the  23d  ultimo,  when  we  encountered  quite  a  hurricane,  I 
herewith  inclose  you  a  diagram,  with  the  ship's  position,  direction  of  the  wind  (as  per 
arrows),  and  the  heights  of  the  barometer,  with  a  few  remarks  on  the  same.  Tuesday, 
22d  of  November,  noon,  strong  gales  from  noith westward,  which  had  been  blowing 
much  the  same  for  the  previous  twenty-four  hours,  barometer  ranging  between  28.90 
and  29.36.  Towards  midnight  the  wind  fell  calm.  Then  a  light  air  sprung  up  from 
the  south,  veering  toward  the  southeastward;  weather  very  dark,  much  lightning  all 
round,  more  so  towards  the  southeastward;  no  thunder;  several  composants,  t.  e.,  St. 
Elmo  lights,  on  the  yards  and  stays,  glass  Mling  rapidly  and  sea  very  high  and  turbu- 
lent; 8  a.  m.,  strong  gale  from  SE.,  with  snow  and  hail  squalls;  10  a.  m.,  blowing  a 
hurricane  from  E. ;  squalls  terrific,  with  terribly  high  and  confused  sea.  Kept  ship  run- 
ning before  it;  would  have  been  highly  dangerous  to  attempt  to  round  too.  Noon,  23d, 
gla^  rising  rapidly;  blowing  as  hard  as  ever;  sea  a  complete  mass  of  spindrift,  high  and 
awfully  confused;  squalls  succeeding  each  other  rapidly  and  roaring  with  their  violence; 
3  p.  m.,  weather  breaking;  4  p.  m.,  wind  NNW.,  rounded  too,  ends  strong,  gale  frqm 
northwestward,  with  a  high  contused  sea;  obliged  to  keep  ship's  stem  on  and  steam  easy. 
This  weather  continued  much  the  same  till  the  evening  of  the  24th,  wind  from  the  same 
quarter  NW.,  when  it  moderated  and  went  round  to  the  southward  for  about  twelve 
hours;  it  then  got  back  to  the  northwestward,  where  it  continued  for  the  remainder  of 
the  passage,  occasionally  getting  to  WSW.  and  back  again." 

The  tnujk  of  this  vessel  with  the  direction  of  the  wind  and  the  readings  of  the  barom- 
eter are  also  given  on  this  chart  as  reported.  The  Chief  Signal  Officer  takes  this  occasion 
to  express  his  high  appreciation  of  the  valuable  reports  and  diagrams  furnished  by  Com- 
mander R.  Brown,  of  the  **  Allan"  royal  mail  steamship  Polynesian.  No.  XII  passed 
to  the  east  off  the  coast  on  the  24th  as  a  severe  storm,  the  barometer  at  Sydney  iaUing 
as  low  as  29.14  and  that  at  Anacosti  to  29.19.  The  following  report  taken  under  the 
direction  of  Commander  Jules  Ueberweg,  of  the  steamship  Nederland,  of  the  Red  Star 
Line,  indicates  that  this  storm  continued  its  easterly  course  over  the  Atlantic  to  51°  N., 
22°  W.  This  vessel  was  five  days  in  passing  from  longitude  23°  to  longitude  30°.  The 
following  observations  were  taken  on  this  vessel  during  the  storm: 


Date. 


November  27, 
November  28 
November  29 
November  30, 
December  1 .. 


Wind. 


WNW. 

NW. 

NW.  to  WSW. 

WSW.  to  NW. 

WNW. 


Course. 


Distance. 


8.86°  27',  W. 


210  miles. 


9 
9 


^ 


o 

/ 

50 

57 

50 

3f> 

50 

47 

50 

49 

50 

47 
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Date. 


November  27 
November  28 
November  29, 
November  30 
December  1^ 


a 


22  52 

21  56 

24  58 

26  40 

28  57 


s 

I 

a 


29.13 
29.57 
29.18 
29.40 
29.40 


9 

s 


43 
42 
45 
44 
45 


Remarks. 


Violent  and  terribly  high  sea. 
Violent  and  terribly  high  sea. 
Stormy  and  boisterous ;  furious  high  sea. 
Stormy  and  boisterous ;  furious  high  sea. 
Wind  and  soa  abating  gradually. 


The  following  reports  famished  through  the  eo-operation  of  the  New  York  Herald 
Weather  Service  indicate  the  presence  of  this  storm  as  it  passed  eastward  over  the  ocean: 
Steamship  Wyoming,  24th,  7  a.  m.,  in  41°  26^  N.,  63°  46^  W.,  29.38,  SW.,  force  7,  hich 
westerly  sea,  gloomy  weather  and  rain;  3  p.m.,  in  41°  05^  N.,  65°  40^  W.,  29.42,  WNw., 
force  6,  overcast  and  rain.  25th,  7a.  m.,  in  40°  30^  N.,  G9°  08^  W.,  30.08,  WNW.,  force 
7,  partly  cloudy  weather.  Steamship  Gallia,  24th,  7  a.  m.,  in  41°  52^  N.,  66°  17^  W., 
29.40,  S.,  force  4,  overcast  and  rain;  noon,  in  41°  45^  N.,  67°  40^  W.,  29.30  NW.,  force 
4,  dondy  weather  and  rain. 

No.  Xni. — Appeared  in  the  Gulf  of  Mexico,  south  of  the  mouth  of  the  Mississippi 
River,  on  the  afternoon  of  the  22d.  This  storm  became  well  defined,  and  passed  north- 
east over  Florida,  causing  high  winds  in  the  East  Gulf.  Signals  were  ordered  for  sta- 
tions on  the  Atlantic  coast  as  far  north  as  Norfolk,  hut  the  depression  either  filled  up 
or  passed  rapidly  to  the  east  off  the  South  Atlantic  coast,  causing  but  slight  disturbances 
at  stations  between  Cape  Hatteras  and  Jacksonville.  The  signals  ordered  for  stations 
on  the  Gulf  coast  were  justified;  those  ordered  for  Jacksonville,  Savannah,  Charleston, 
and  Wilmington  were  not  justified  at  the  stations.  A  vessel  attempted  to  leave  port  at 
Jacksonville  but  was  compelled  to  return. 

No.  XIV. — First,  observed  in  British  America  northwest  of  Fort  Garry  on  the  24th, 
and  by  the  morning  of  the  25th  it  had  moved  southeastward  to  I^ake  Superior,  causing 
high  winds  and  snow  in  the  Lake  region.  On  the  morning  of  the  26th  the  center  of 
dLstorbance  was  north  of  Lake  Ontario,  but  generally  fair  weather  continued  in  the  dis- 
tricts on  the  Atlantic  coast  and  south  of  the  Lake  region.  This  storm  was  followed  by 
a  slight  depression,  which  developed  into  a  severe  storm  in  the  Saint  Lawrence  Valley 
on  the  night  of  the  27th.  The  rapid  advance  of  high  area  No.  VII  from  the  Hudson 
Bay  region  caused  a  rapid  increase  in  the  barometric  gradient  to  the  west  of  the  center 
of  this  secondary  storm,  and  high  westerly  winds  were  reported  from  Sydney,  Yar- 
mouth, and  other  stations  in  that  region.  The  follo\ving  reports  furnished  through  the 
oo-opeiation  of  the  New  York  Herald  Weather  Service  indicate  the  presence  of  this 
storm  as  it  passed  eastward  over  the  ocean:  Steamship  Italy,  26th,  in  47°  44-^  N.,  38°  15' 
W.,  29.10^  heavy  westerly  gale,  with  squalls  and  very  high  sea.  27th,  in  47°  09'  N., 
41**  03'  W.,  heavy  NNW.  gales,  slightly  abating,  with  hail  s(iuall8  and  cloudy  weather. 
Steamship  Republic  (?)  26th,  in  51°  N.,  24°  15'  W.,  28.56,  WSW.,  force  11,  terrific 
storm,  violent  squalls  and  high  sea.  27th,  in  50°  35'  N.,  26°  34'  W.,  29.31,  WNW., 
force  10,  terrific  gale,  violent  squalls  and  high  sea. 

No.  XV. — Advanced  from  the  Upper  Missouri  Valley  on  the  afternoon  of  the  27th,  but 
probably  originated  west  of  the  Rocky  Mountains.  The  center  of  this  storm  passed  far 
to  the  north  of  the  Lake  region,  but  the  southern  half  of  the  depression  included  within 
its  limits  all  districts  north  of  Tennessee  and  Virginia.  As  the  center  passed  to  the  east 
the  weather  continued  fair,  except  at  extreme  northern  stations,  with  rising  temi)erat4ire 
and  south  to  east  winds. 

No.  XVI. — Developed  in  the  Southwest  on  the  29th,  and  aft«r  passing  over  the  Mis» 
sissippi  Valley  and  Lake  region  a^  an  area  of  rain  and  snow  it  was  central  north  of  Lake 
Erie  at  the  close  of  the  month.  The  temperature  fell  below  freezimg  in  the  Rocky 
Mountain  regions  as  far  south  as  El  Paso,  as  this  storm  moved  to  the  east  of  the  Missis- 
sippi. Cautionary  off-shore  signals  were  ordered  on  the  30th  for  Indianola  and  Gralves- 
ton  in  anticipation  of  the  light  norther,  which  occurred  in  Texas  on  December  1. 

IirrEBNATIOXAL  METEOROLOGY. 


International  Charts  Nos.  FV  and  V  accompany  the  present  Review.    The  former  is 

Published  for  September,  1879,  and  continues  the  series  of  this  chart  commenced  in 
annary,  1877.    Chart  No.  V  is  prepared  for  the  month  of  December,  1879,  and  con- 
tinues the  series  of  this  chart  commenced  in  November,  1877. 
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Chart  No.  IV  shows  the  mean  pressure,  temperature,  and  the  prevailing  direction 
of  the  wind  at  7.35  a.  m.  Washmgton  or  0.43  p.  m.  Greenwich  mean  time,  for  the 
mouth  of  September,  1879,  over  the  Northern  and  at  certain  isolated  stations  in  the 
Southern  Hemisphere.  Two  areas  of  mean  barometric  minima  appear  upon  the  chart 
for  the  present  month,  one  (29.40)  over  Greenland  and  Iceland  and  the  other  (29.80) 
on  the  western  coast  of  Africa  in  the  vicinity  of  8°  N.,  13°  W.  The  former  shows 
the  lowest  monthly  mean  pressure  that  has  been  recorded  at  Stykkisholm  for  the  past 
three  years.  From  the  prevailing  direction  of  the  winds  at  Godthaab  and  Stykkis- 
holm it  would  appear  likely  that  a  still  lower  mean  pressure  than  that  rei>orted  at  Styk- 
kisholm obtained  in  the  >'icinity  of  70°  N.  During  this  month  no  less  thaii  seven  storms, 
most  of  them  displaying  great  energy,  passed  northeastward  over  the  ocean  between 
Greenland  and  the  British  Isles,  entering  Europe  on  the  coast  of  Norway.  The  second 
area  of  low  mean  pressure  presents  even  more  unusual  features  of  interest  than  does  the 
first.  As  a  rule  the  mean  barometer  along  this  portion  of  the  western  coast  of  Africa 
very  rarely  falls  below  29.90  or  29.85,  while  at  Free  Town  this  month,  the  anomalons 
mean  barometer  of  29.75  is  reported.  At  no  time  during  the  month  did  the  daily  read- 
ing at  this  station  rise  alK)ve  29.79  or  fall  below  29.07.  The  usual  area  of  low  mean 
pressure  in  Hindostan  is  for  the  present  month,  29.70,  although  in  northwestern  Bengal 
and  the  Puiyab  the  monthly  mean  is  about  29.00.  Elsewhere  throughout  the  Northern 
Hemisphere  the  pressure  is  generally  30.00  or  above.  Tliere  are  two  principal  areas  of 
high  mean  pressure,  30.30  in  the  vicinity  of  the  Azores  and  30.20  in  central  Russia. 
Both  of  these  areas  embrace  circumscribed  regions;  the  former  is  a  gradual  increase  of 
0.06  to  0.10  inch  over  the  mean  of  August,  while  the  latter  resulted  from  a  decided  in- 
crease of  0.25  to  0.40  inch  over  that  mouth.  The  area  of  30.10  over  the  Atlantic  ooveiB 
an  immense  region  between  the  parallels  of  20°  and  50°  N. ,  and  the  meridians  of  10** 
and  75°  W.,  and  as  compared  with  the  previous  m(»ith  of  August  is  an  enlargement  of 
more  than  double  its  former  proportions.  The  extreme  mean  pressures  for  the  month 
are  29.38  (lowest)  at  Stykkisholm  and  30.27  (highest)  at  Punta  Delgado.  The  extreme 
monthly  range  of  mean  pressure  is  0.89  inch,  which  is  0.33  inch  larger  than  September, 
1877,  and  0.20  inch  larger  than  September,  1878.  The  following  extreme  monthly  mean 
temperatures  are  given  in  Fahrenhcit^s  scale:  lowest,  Godthaab,  35°;  York  Factory,  3RB°; 
Stykkisholm,  43°;  Moose  Factory  and  Nikolaievsk,  on  the  A  moor,  47°;  Yeniseisk,  49®; 
highest,  Biskra,  92°;  Lahore,  90°;  Athens  and  Murcia,  83°;  Manilla,  82°.  The  prevail- 
ing direction  of  the  winds  over  the  Unite<l  States,  was  northeasterly  throughout  the  Atlan- 
tic States  from  southern  Florida  to  New  England;  in  the  Gulf  States,  northeast  to  south- 
east; in  the  Lake  region,  southwest  to  northwest;  in  the  northwest  and  Upper  Missouri 
Valley,  northwesterly;  in  the  Lower  Missouri  Valley  and  westward  to  the  Koeky  Mounts 
ains,  southerly;  in  the  l*lateau  and  Pacific  Coast  regions,  southwest  to  northwest. 
Over  Canada  and  the  maritime  provinces,  southwest  to  northwest.  In  c(?ntral  Mexico, 
northeast  to  northwest.  Over  the  Atlantic  Ocean,  northeast  to  southeast  south  of  par- 
allel 40°  N.,  and  to  the  northward  of  that  parallel,  northeast  to  southwest  and  north- 
west. In  Europe,  southwesterly  over  the  British  Isles  and  Scandinavia  and  thence 
southea.stward  to  the  central  imiiions  of  France  and  Germany,  beyond  which  the  winds 
over  the  remainder  of  Europe  prevail  from  the  northeast,  southeast,  and  uorthwest, 
modilied  by  a  strong  tendency  to  variable  in  Spain  and  Italy.  In  Algeria  the  winds  are 
northwesterly.  In  Hindostan,  westerly  along  the  western  coast,  elsewhere  variable. 
Along  the  Asiatic  coa.st  and  over  the  Japan  Islands,  northerly.  Comjiared  with  Septem- 
ber, 1877  and  187H,  the  tenipi'rature  over  the  United  States  is  generally  lower  over  the 
western  portions,  but  susceptible  of  little  change  east  of  the  lUOtli  meridian.  The  press- 
ure is  decide<lly  higher  between  the  80th  and  100th  meridians;  elsewhere  little  or  no 
variation.  Over  the  Atlantic,  where  cx)mparifton  can  only  l>e  made  with  1878,  the  re- 
gions of  highest  pressure  Ix'tween  the  parallels  of  20°  and  50°  N.  show  an  increa.«e  of  from 
0.05  to  0.20  inch.  Northward  of  50°  N.  there  appears  a  decrciise  pressure  of  from  0.05 
to  0.30  inch.  The  temi)erature  southward  of  50°  N.  shows  but  little  if  any  change, 
exc(?pt  in  a  narrow  belt  north  of  45°  N.,  where  a  fall  of  from  1°  to  2°  occurs. 
Northward  of  the  50th  parallel  the  fall  continues  with  greater  positiveness.  In 
the  various  countries  of  Europe  the  following  changes  appear:  over  the  British  Isles 
the  pressure  is  from  0.01  to  0.\l{)  inch  lower,  while  the  temperature  shows  but  very  little 
variatit>n.  In  Scandinavia  the  pressure  is  generally  higher,  ranging  from  0.01  to  0.25 
inch;  the  temperature  is  from  3°  to  6°  higher.  In  Denmark  the  change  in  jiressure  is  a 
plus  (luantity  showing  a  variation  of  from  0.10  to  0.15  inch,  while  the  temperature  is 
from  5°  to  10°  higher.  In  Fraiice  there  is  a  general  but  comparatively  slight  rise  in 
pressure  and  a  small  minus  variation  in  temperature.  In  Germany  and  Austria  there  is 
a  general  rise  in  pressure  of  from  0.05  to  0.10  inch;  the  temperature  in  both  countries 
shows  a  rise  of  from  2°  to  6°.  In  Italy  there  is  a  rise  in  pressure  of  from  0.01  to  0.05 
inch  and  of  temperature  from  1°  to  4°.  In  Spain  and  Portugal  there  is  a  rise  in  press- 
ure of  from  0.01  to  0.05  inch  and  a  general  Ml  in  temperature.     In  Russia  the  rise  in 
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pressure  is  more  decided  than  in  any  other  country  of  l^^urope,  being  an  increase  of  from 
0.15  to  0.35  inch;  the  temperature  is  everywhere  higher,  generally  from  3°  to  10**.  In 
Hindostan  the  pressure  is  considerably  higher  along  the  western  coast;  elsewhere  lower; 
the  temperature  is  generally  higher  north  of  the  Ganges,  lower  to  the  southwanl,  and 
showing  but  little  if  any  change  along  the  western  coast.  In  Algeria  the  pressure  is 
generally  higher,  while  the  temperature  shows  a  condition  quite  the  rcyverse.  The  ac- 
companying table  shows  the  delations  in  temperature  and  barometer  at  isolated  stations 
for  tiie  month  of  September,  1879,  as  compared  with  the  means  of  the  past  two  years: 

Comparative  ihermomdric  and  barometric  means,  with  corresponding  departures. 


Mean  temperature. 

Mean  barometer. 

Station. 

ix 

r 

IS 

i 

o 

4-1.4 

-5.2 
—2.4 

-M.3 
—0.9 
-4-4.9 
+0.1 
—3.7 
—2.1 
—4.0 
4-2.2 
—1.7 
—2.3 
-2.1 
—3.8 
—0.1 
—1.1 

1  ' 

• 

1 

York  Factory 

o 

36.1 
39.8 
45.6 
46.5 
50.8 
48.0 
52.2 
59.1 
51.0 
50.9 
60.4 
60.7 
69.0 
69.6 
76.7 
85.1 
73.6 

o 

37.5 
34.6 
43.2 
50.8 
49.9 
52.9 
52.3 
55.4 
48.9 
46.9 
71.6 
68.0 
66.7 
67.5 
72.9 
85.0 
72.5 

29.84 
29.73 
29.71 
20.62 
29.81 
29.69 
29.81 
2<).88 
29.83 

30.09 
29.69 
29.38 
29.63 
29.55 
30.01 
90.04 
29.90 
30.04 

+0.25 
—0.04 

StykkiBholm 

—0.33 

Tromflo ...,.,,..  t...,T...,,,-T-tr ,-T 

+0.01 
—0  2« 

Thorahavn ,„,.„.,.,,,, 

[-0.32 

EkaterinburflT r , 

-0.23 

Rn-rnaul ,,,,,...,,.,,,..,,,,,.„,,,,.., 

-0  02 

Yeniseisk 

U)  21 

Nikolaif^vflk.  on  thft  Arnoor 

1    -.--  — -. 

Zi-Ka-Wei. 

29.94 
29.90 
29.96 
30.00 
2<».93 
29.85 
30.13 

*'29."9r' 
29.92 
29.96 
30.01 
30.08 
29.85 
30.17 

"Mllo.03 

Tbkei 

+0.02 
Nonn'l 

P^kin 

Tashkend 

+0.01 

+0.15 

Norm'l 

Nukuas ,...„r, .,......,,,.., T,.T,t,.,,,, 

Beimt 

Mamitiua ..,.....„„ t-, t-,.-- 

+0.04 

Foct  Napier 

dapeTown.... 

64.6 
82.1 
83.4 
76.2 
73.3 
69.9 
83.1 
83.4 
68.9 
67.  # 
55.4 
52.3 
51.1 
81.0 
84.3 
82.1 
70.9 
83.2 
92.2 
77.3 
83.7 
81.5 
69.8 

73. « 
77.8 
79.1 

M.7 
80.8 
82.0 
74.7 
74.2 
71.1 
83.2 
82.5 
66.9 
68.0 
54.7 
53.6 
50.9 
81.9 
82.0 
81.2 
69.3 
83.0 
89.8 
74.5 
85.3 
80.1 
69.9 
69.1 
74.7 
79.4 

4  0.1 
-1.3 
—1.4 
—1.5 
4^.9 
4-1.2 
4^.1 
—0.9 
—2.0 
+0.4 
—0.7 
+1.3 
-0.2 
+0.9 
—2.3 
—0.9 
—1.6 
—0.2 
—2.4 
—2.8 

+1.6 
—0.4 

4^.1 

—4.7 
—3.1 
+0.3 

30.14 
29.96 
80.07 
30.07 
30.16 
30.14 
29.92 
29.91 

•  •••••  •••  ••• 

30.13 
29.75 
30.03 
80.16 
30.27 
30.26 
29.95 
29.96 

— O.OI 

Free  Town 

—0.21 

Pluramaribo 

—0.04 

+0.09 
--0.11 

Ronta  Delfirado 

Ansra 

+0.12 
-4-0.03 

Briosetown ,.„„,.,,-, t--, 

NaTMsa 

+0.05 

MedelUn 

Ban  Joii6  de  Coflta  Rica 

•  ••  •••  •••  ••■ 

Mcadoo.. 

30.08 
30.01 
29.85 
29.91 
29.95 
29.93 
29.95 
29.<.»3 
29.6^ 
29.90 
31).  04 
29.  A4 
29.91 
30.00 

30.10 
30.01 
29.90 
29.99 
30.02 
29.97 
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Chart  No.  V. — ^This  chart  displays  the  tracings  of  the  prohahle  courses  of  thirty-four 
of  the  principal  storm  areas  of  the  Northern  Hemisphere  for  the  month  of  December, 
1879.  The  approximate  paths  of  progressive  movement  are  based  upon  daily  simulta- 
neons  international  observations  to  the  number  of  over  650,  besides  a  large  mass  of  irreg- 
ular data  which  reaches  this  office  in  various  ways  from  the  logs  of  vessels  of  the 
merchant  marine  of  the  North  Atlantic  and  Pacific  Oceans.  Concerning  the  general 
distribution  of  the  paths  of  the  areas  of  barometric  minima  the  following  is  given:  nine- 
teen areas  traversi^  portions  of  the  United  States,  eight  of  which  came  from  the  Pacific 
Ocean;  eleven  reached  the  Atlantic  Ocean,  five  of  which  crossed  the  same  to  the  main- 
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land  of  northern  Enrope.  Two  areas  crossed  British  Columbia  from  the  Pacific.  One 
area  first  appeared  over  Hudson's  Bay  and  passed  northeastward  into  northern  Green- 
land. Another  area  developed  over  the  Atlantic  Ocean  near  the  Azores.  One  area  first 
appeared  in  southwestern  Eurox>e,  two  in  extreme  northern  Europe,  one  in  southern 
Russia,  and  one  in  western  Siberia.  Six  areas  formed  over  the  seas  bordering  the 
Asiatic  coast.  Of  the  storms  in  North  America  the  following  descriptions  are  given: 
No.  I. — This  area  formed  in  the  Lower  Missouri  Valley  as  the  result  of  a  general  depres- 
sion over  the  northern  territories.  Accompanied  with  snow  and  high  northerly  winds 
the  storm  passed  northeastward  to  southern  Michigan  and  thence,  with  increased  rapid- 
ity, to  the  Canadian  maritime  provinces,  where  the  area  became  central  on  the  morning 
oi'  the  4th.  During  the  day  the  depression  passed  off'  the  coast  of  Newfoundland  and 
on  the  following  morning  was  central  in  about  50°  N.,  50°  W.  On  this  day  the  depres- 
sion nearly  disappeared  under  the  influence  of  two  high  areas,  30.20  and  30.40,  the 
former  northeast  of  the  Azores  and  the  latter  over  New  England.  During  the  6th,  as 
the  latter  rapidly  advanced,  the  former  slowly  receded,  resulting  finally  in  a  division  of 
tlie  now  narrow  and  elongated  depression,  which  reached  trom  Iceland  southwestward 
to  about  40°  N.,  40°  W.  The  southern  ami  of  the  dcpresftion  passed  southeastward  to 
the  Azores  and  thence  eastward  along  the  40th  parallel  to  the  meridian  of  20°  W.,  when 
its  couree  changed  to  northerly,  the  depression  disappearing  near  parallel  50°  N.  The 
lowest  readings  reported  during  the  progress  of  this  subsidiary  area  occurred  on  the  9th 
at  Angra  and  Ponta  Delgado,  29.00  and  29.34  respectively,  winds  south.  The  northern 
arm  passed  northward  to  Iceland,  where,  on  the  7th,  it  became  central  off  the  western 
coast;  Stykkisholm,  29.27,  a  lall  of  0.39  inch  in  past  twenty-four  hours,  wind  SW.,  force 
8.  rain.  8th,  depression  central  oif  the  northwestern  coast  of  Norway;  Tromso,  29.32, 
a  fall  of  0.65  inch,  SW.,  rain;  Stykkisholm,  30.04,  a  rise  of  0.77  inch,  NE.,  force  6, 
snow.  9th,  central  over  Lai)land;  Tromso,  28.92,  a  fall  of  0.40  inch,  SW.,  snow;  Hapa- 
randa,  29.36,  a  fall  of  0.37  inch,  W.,  fair;  Archangel,  29.08,  a  fall  of  0.45  inch,  drifting 
snow.  10th,  central  north  of  parallel  00°  N.,  and  between  the  meridians  of  50°  and  60° 
E. ;  Archangel,  29.22,  a  rise  of  0.14  inch;  during  the  day  the  depression  remained  about 
stationary,  owing  to  the  presence  of  a  high  area  owt  southwestern  Siberia,  and  on  the 
11th  gradually  filled  up  over  the  western  portion  of  that  country.  No.  II. — This  area 
formed  off  the  North  Pacific  Coast  region  on  the  1st,  and  passed  northeastward  over 
British  Columbia,  affecting  decidedly  tlie  pressure  over  the  northern  territories,  from  the 
influence  of  which  area  No.  I  resultcnl.  The  further  course  of  area  No.  II  in  the  British 
PosseSvSions  could  not  be  traced,  owing  to  lack  of  reports.  No.  VI. — This  area  appearing 
oft'  the  North  Pacific  coiust  on  the  2d,  soon  followed  the  disappearance  of  area  No.  II.  On  the 
3rd  was  central  in  southern  Idtiho,  with  rain  or  snow,  quite  general  in  the  Middle  Plateau 
region.  During  the  day  passed  southeast  ward  over  Utah,  and  thence  eastward  into  Col- 
orado, where,  on  the  4th,  it  wjxs  central,  the  area  29.80,  embracing  the  country  from 
Wa.*«hington  Territory  ca.stward  to  Minnesota  and  southward  to  include  Texas.  5th, 
depression  central  in  tlie  I>ower  Missouri  Valley,  with  greatly  increased  energj^.  During 
the  day  passed  northtyistward  to  tfie  Upper  liake  region,  where  it  was  central  on  the  6th 
with  still  greiiter  energy;  lowest  barometer  at  Manjuette  29.25,  a  fall  of  0.63  inch,  wind 
SE.,  snow.  7th,  central  over  northern  Canada  in  the  vicinity  of  50°  N.,  80°  W. ;  Moose 
Factory,  29.34,  a  fall  of  0.20  inch,  wind  shifted  from  S.  to  NW.,  with  heavy  snow.  Dur- 
ing the  7th  and  8th,  the  (X)urse  of  the  depression,  as  indicated  upon  the  chart,  is  nither 
doubtful,  owing  to  the  lack  of  sufficient  reports.  It  seems  very  probable,  however,  that 
the  depression  passed  to  the  north  of  Godthaiib,  as  shown  by  the  following  observations 
made  nt  that  station:  7th,  29.72,  Ciilm;  8th,  29.40,  SSE.,  snow;  9th,  29.44,  SW.,  cloudy; 
10th,  29.91,  calm,  snow.  During  the  9th,  depression  disai)peared  under  the  influence  of 
a  high  pressure  area,  30.20,  then  prevailing  oft'  the  west  coa.st  of  Iceland.  No.  VIII. — 
This  area  formed  off  the  North  I*acific  cojist  on  the  fJth  and  passed  southeastward  over 
Washington  Territory,  and  the  Northern  and  Middle  l*lateau  regions  to  Colorado,  where 
it  wiLs  central  on  the  morning  of  the  7th.  Snow,  with  high  northwest  winds,  accompa- 
nied th(^  depression  in  the  Plateau  regions.  During  the  7th  the  depression  passe<l  south- 
eastward into  Texas,  where  it  duwipated  by  the  following  morning  under  the  influence  of 
a  high  pressure  area  from  the  Northwest  which  advanced  rapidly  southeastward.  No. 
IX. — During  the  7th  the  barometer  fell  quite  rapidly  over  northern  California  with  heavy 
rain  and  gales  along  the  Middle  Pacific  coast,  followed  later  in  the  northern  portions  of 
California  and  Nevada  by  heavy  snow.  8th,  central  ia  the  Middle  Platciiu  region,  Salt 
Lake  barometer  0. 66  inch  below  the  niimial.  During  the  day  the  depression  passed  east- 
ward to  western  Kansas  and  Nebraska  preceded  by  fresh  to  brisk  southeast  to  southwest 
winds  with  rain  and  snow  eastward  to  Lake  Erie.  10th,  central  over  Lake  Superior  with 
greatly  increa.sed  energ>-,  lowest  barometers  at  Duluth  and  Marquette,  29.16  and  29.17, 
respectively,  winds  southwest.  During  the  day  the  depression  advanced  rapidly  north- 
eastward over  Canada,  being  central  on  the  morning  of  the  11th  in  about  50°  N.,  70°  W., 
where  the  central  area  api>eared  to  be  inclosed  by  the  isobar  of  29.40.     On  this  day  and 
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the  following  the  depression  passed  eastward  south  of  Greenland.     The  following  obser- 
vutions  taken  at  Godthaab,  Greenland,  show  the  inflnence  of  the  depression  during  its 
approach  and  passage:  11th,  29.77,  ENE.;  12th,  29.01,  ENE. ;  13th,  29.21,  NNE. ;  14th, 
29.33,  SW.     The  following  observations  were  taken  at  Stvkkisholm:  11th,  29.84,  S., 
rain;  12th,  29.56;  S.,  cloudy;  13th,  29.23,  S.,  rain;  14th,  29.16,  SW.,  snow;  15th,  29.34, 
SW.,  snow.     On  the  14th  the  depression  was  probably  central  in  about  70°  N.,  5°  E.; 
Ttomso,  28.96,  a  fall  of  0.52  inch,  SW.,  rain;  Brono,  29.40,  S.  W.,  rain.     15th,  ccntnd 
over  Lapland;  Tromso,  28.87,  W.,  snow;  Haparanda,  29.28,  W.,  dear;  Archangel,  28.98, 
a  fall  of  0.72  inch,  W.,  fair.     IGth,  central  in  about  60°  N.,  50°  K;  Archangel,  29.24, 
WNW.,  drilling  snow;  Ekaterinburg,  29.10,  a  fall  of  0.76  inch,  WSW.;  Kasan,  29.28,  a 
fjEdl  of  0.54  inch,  W.     17th,  central  in  the  valley  of  the  Obi  near  60°  N. ,  70°  W. ;  Ekater- 
inburg, 29.34,  WNW. ;  Kasan,  29.71,  NW. ;  to  the  eastward,  in  the  provinces  of  Tomsk 
and  Yeniseisk,  the  barometer  fell  slowly,  windi5  shifting  to  eaijterly  with  snow.     18tb, 
central  with  increased  energy  in  the  northern  portionof  the  province  of  Tomsk;  Barnaul, 
29.80,  a  fall  of  0.35  inch,  SW.,  snow;  Yeniseisk,  29.85,  a  fall  of  0.16  inch,  SSE.     19th, 
Yeniseisk,  29.71,  S. ;  Barnaul,  29.91,  SW.,  heavy  snow.     During  the  day  the  depression 
probably  disappeared  in  a  high  pressure  area  30.60,  then  prevailing  over  northern  China. 
No.  X. — ^This  area  formed  over  the  Northern  Plateau  on  the  9th,  and  by  the  following 
morning  became  central  in  eastern  Utah,  inclosed  by  the  isobar  of  29.80.     During  the 
10th  the  depression  lost  its  identity  over  southern  Colorado,  under  the  influence  of  a  high 
pressure  area  30.40,  which  passed  rapidly  southeastward  from  Manitoba  in  rear  of  area 
No.  IX.     No.  XI. — Following  the  pjissage  eastward  of  the  previously  mentioned  high 
area,  this  depression  formed  in  the  Saskatchewan  Valley  on  the  12th,  and  passed  south- 
eastward into  Wyoming,  where  it  became  central  on  the  following  morning.     During  the 
day  the  depression  passed  southward  into  western  Kansas,  disappearing  on  the  14th  over 
northern  Texas.     High  westerly  winds  and  snow  were  reported  from  central  Colorado  on 
the  13th;  Pike's  Peak,  NW.,  56  miles.     No.  XII. — This  area  formed  over  the  western 
portion  of  the  Gulf  of  Mexico  on  the  13th,  accomjianied  by  northerly  gales  and  rain  along 
the  Texas  coast.     14th,  depression  central  in  the  \'icinity  of  New  Orleans,  with  no  decided 
fall  in  the  barometer  at  coast  stations.     From  Mississippi  northward  to  the  Lakes  and 
northeastward  to  New  England,  northeasterly  winds  with  rain  or  threatening  weather 
prevailed.     During  this  day  the  depression  passed  rapidly  northeastward  over  the  South- 
em  States,  and  by  the  morning  of  the  15th  was  central  in  the  Lower  Saint  Lawrence 
Valley,  inclosed  by  the  isobar  of  29.60.     Light  rain  or  snow,  with  northeast  to  southeast 
winds,  prevailed  in  New  England  and  the  Canadian  maritime  provinces,  followed  on  the 
16th  by  winds  changing  to  west  and  north  w^est,  with  clearing  weather  but  falling  barom- 
eter, as  the  central  depres<^ion  passed  eastward  to  the  Gulf  of  Saint  Lawrence.     Dur- 
ing the  day  depression  jiassed  eastward  over  Newfoundland,  followed  by  winds  shifting 
to  southwest  and  northwest,  with  rapidly  rising  barometer.     17th,  depression  central  in 
about  50°  N.,  45°  W.;  in  44°  53^  N.,  51°  04^  W.,  WSW.  to  WNW.,  fresh  to  strong  gales, 
hard  squalls,  high  sea;  in  43°  12''  N.,  57°  39^  W.,  strong  NW.  gales,  hard  squalls,  hea\'y 
sea;  in  43°  46^  N.,  54°  22^  W.,  AV.  strong  heavy  hail  squalls,  high  sea;  in  53°  40^  N.,29° 
50^  W^,  barometer  29.43,  wind  S.,  force  6,  cloudy.     18th,  depression  about  stationarj'; 
in  49°  06^  N.,  31°  54^  W.,  westeriy  gales,  stormy,  high  sea;  in  48°  07^  N.,  34°  W  W., 
W.  to  N.,  moderate  gale,  heavy  iieiid  sea;  in  48°  21''  N.,  39°  08^  W.,  moderate  gale, 
heavy  head  sea.     On  the  following  day  the  dcprc^ssion  moved  very  slowly  northward  com- 
bining on  the  22d  with  area  No.  XX  then  central  southwest  of  Iceland.     On  the  21st  a 
trough  of  low  pressure  extende<l  from  Iceland  south  westward  to  Newfoundland  embrac- 
iBg  the  supposed  centers  of  areas  No.  XII  and  No.  XX.     No.  XIV. — This  area  developed 
on  the  North  Carolina  coast  as  a  subsidiary  dcpres.sion  during  the  passage  northeastward 
of  area  No.  XII  on  the  14th.     During  the  day  it  passed  northeastward  along  the  Middle 
Atlantic  and  New  England  coasts  accompanie<l  by  northeasterly  gales  and  rain  and  on  the 
15th  became  central  off  the  southern  coast  of  Maine,  lowest  barometer  at  Eastport  29.52, 
a  fall  of  1.19  inches  in  past  twenty-four  hours.     On  this  day  the  two  areas,  Nos.  XII  and 
XIV,  moved  in  parallel  courses  northeastward,  the  former  being  central  in  the  Lower 
Saint  Ijawrence  VaUey.     On  the  16th  the  two  areas  combined  in  the  Gulfof  Saint  Law- 
rence, followed  over  New  England  and  in  the  western  portion  of  the  Canadian  maritime 
provinces  with  clear  or  partly  cloudy  weather  and  occasional  snow.     In  the  eastern  por- 
tion of  the  latter  region,  stormy  wciither  still  prevailed;  lowest  barometer  at  Saint  John's 
and  Saint  Pierre,  Newfoundland,  29.14  and  29. 12,  rt»pectively,  winds  W. ;  Sidney,  N.  S., 
29.26,  SW.     Severe  southwest  to  northwest  galt«  with  heaxT"  sea  were  experienced  over 
the  ocean  north  of  parallel  40°  N.  and  between  the  meridians  of  50°  and  70°  W.     No. 
XVI. — Following  the  pas.sage  southeastward  of  an  area  of  30.40  from  the  Saskatchewan 
Valley,  the  barometer  on  the  15th  fell  quite  suddenly  over  the  northern  Kocky  Mountain 
region  accompanied  by  southeast  to  southwest  winds,  light  rain,  and  snow.     During  the 
day  this  depression  passe<l  southeastward  into  Nebraska,  where  it  was  central  on  the 
morning  of  the  16th.     On  this  day  heavy  weet-erly  winds  with  snow  were  experienced  in 
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the  central  Rocky  Mountain  region:  Pike's  Peak,  W.  62  miles;  Cheyenne,  W.  50  and 
Virginia  City,  W. ,  32.  During  the  day  the  depression  jKissed  eastward  with  great  rapidity, 
but  diminishing  energy,  over  the  Lake  region  to  New  England,  being  central  in  the  latter 
district  on  the  morning  of  the  17th.  By  the  following  morning  the  central  area  passed 
off  the  Nova  Scotia  coast,  losing  its  identity  in  an  extensive  area  of  90.80  prevailing  over 
the  ocean  from  Greenland  southward  to  parallel  40°  N.  and  thence  southeastward  to  near 
the  Cai)e  Verde  Islands.  No.  XVIII. — This  area  developed  on  the  17th  over  the  Middle 
Plateau,  forming  an  inegular  elongated  area  of  about  29.90,  running  from  uorthem  Mon- 
tana southward  to  northern  Arizona  and  thence  southeastward  down  the  valley  of  the 
Rio  Grande.  By  morning  of  the  1 8th  this  large  and  irregular  depression  was  considerably 
contracted  by  the  descent  southward  of  a  high  pressure  area,  30.30,  which  cut  off  its 
eastern  extremit3'  and  confined  the  central  area  to  the  region  of  its  incipient  stages.  The 
area  was  now  inclosed  by  the  isobar  of  29.80  and  accompanied  by  northerly  winds  and 
snow  on  its  northern  border.  During  the  18th  the  depression  lost  its  identity  owing  to 
the  rapid  advance  of  area  No.  XIX  moving  eastward  from  the  Middle  Pacific  coast.  Na 
XIX. — On  the  18tli  while  area  No.  XVlll  covered  the  Middle  Plateau  the  pressure 
began  to  diminish  along  the  California  coast  so  that  by  the  following  morning  an  area  of 
29.60  (lowest  barometer  at  Sacramento,  29.58,  a  fall  of  0.40  inch)  embraced  the  northern 
portion  of  the  State.  An  elongated  area  of  29.80  extended  from  the  Middle  Pacific  coast 
eastward  to  the  Lower  Missouri  Valley.  On  the  20th  the  depression  was  central  in  the 
Middle  Plateau,  lowest  barometer  at  Winuemucca,  29.50,  S.,  light  rain.  21st,  central 
in  Wyoming,  lowest  barometer  at  Cheyenne,  29.45,  a  fall  of  0.17  inch.  On  this  day  the 
area  of  29. 80  extended  from  British  Columbia  southeastward  to  Texas.  22d,  central  with 
diminished  energy'  over  Lake  Huron.  The  area  of  precipitation  covered  the  entire  Lake 
region  and  thence  eastward  to  the  Atlantic.  Durinj:  the  day  this  depression  rapidly  dis- 
sipated over  Canada,  under  the  influence  of  two  areas  of  liigh  pressure,  30.60  covering 
the  western  jyortion  of  the  Canadian  maritime  provinces  and  30.30  in  the  Lower  Missouri 
Valley.  No  XX. — Tliis  depression  appeared  on  the  19th  in  the  southern  portion  of  the 
Upper  Lake  region  and  moved  rapidly  northea.stward  over  the  Lower  Lakes,  accompanied 
by  rain  or  snow  and  fresh  to  brisk  southwesterly  winds.  During  the  20th  passed  south* 
ward  off  the  Novia  Scotia  coast,  and  then  again  to  the  northeast,  being  central  on  the  2l8t 
with  greatly  increased  energy  in  the  vicinity  of  50°  N.,  50°  W.  21st,  in  48°  50''  N.,  46® 
40^  W.,  29.36,  SW.,  force  6,  heavy  sea,  threatening;  in  46°  58^  N.,  45°  55'  W.,  heavy 
westerly  galea,  with  violent  scjualls;  in  45°  21^  N.,  44°  30^  \V.,  strong  SW.  to  W.  gales, 
high  aen;  in  49°  29^  X.,  35°  32^  W.,  W.  and  SW.  strong  gales.  s<|ually,  heavy  head  sea; 
in '49°  33^  N.,  32°  30^  AV.  XW.  strong,  snow  and  hail  sciualls.  high  W.  sea;  in  51°  08^  N.. 
48°  30''  W.  NE.  to  NW.  moderate  gale.  During  the21.st  depression  passed  rapidly  north- 
eastward, being  centr.il  on  the"2rid  in  about  <>0°  N.,  30  W.  Although  the  central  area 
of  low  on  this  day  was  situated  far  to  the  north,  yt;t  the  inlhience  of  the  depression  was 
still  evident  southward  to  parallel  45°  N.,  as  shown  by  the  following  reports,  where  the 
violence  exhibited  is  largely  due  to  the  advance  eastward  of  an  area  of  30.60  over  the 
Gulf  of  Saint  Lawrence.  *ln  45°  30^  N.,  50°  IH'  W.,  WNW.  heavy  gale,  dense  snow 
squalls;  in  48°  34^  N.,  37°  33^  W.,  rain  and  hail,  with  high  westerly  winds; 
in  48°  2\V  N.,  39°  43^  W.,  NW.  and  W.  hard  gale,  verv  heavy  head  sea;  in 
44°  N.,  47°  49^  W.,  strong  W.  and  SW.  gales,  with  very  high  sea.  Dur- 
ing the  approach  and  passage  of  the  storm  the  following  obser^'ations  were 
made  at  Stykki.sholm,  Iceland;  20th,  29.00,  S.;  21st,  2!).15,  R;  22d,  29.39,  E. ;  2:kl, 
28.85,  SE.,  rain  and  hail;  24th,  29.50,  NE.,  cloudy.  After  rounding  Iceland  to  the 
northward,  the  de])ression  was  central  on  the  21th  over  the  ocean  northwest  of  Xorwav; 
Tromso,  29.04,  SW.,  cloudy;  Lrono,  29.27,  SW.,  rain;  Thoi-shavn,  29.35,  W.,  force  6. 
25th,  dej)ression  central  east  of  the  White  Sea;  Archangel,  28.85,  a  fall  of  0.18  inch, 
NW.,  snow;  over  central  Russia  the  winds  shifted  to  stmthwest  with  rapidly  falling 
pressure  and  snow.  20th,  central  in  eiu^teni  Kussia;  Kasan,  29.31,  SW.,  cloudy;  Eka- 
terinburg, 29.45,  WSW.,  cloudy.  27th,  central  northea.*<t  of  the  Caspian  Sea;  over  cen- 
tral and  eastern  Kussia  winds  shifted  to  north  and  northeast  with  rising  barometer  and 
snow;  lowest  Imrometer  at  Astrakhan,  29.79,  a  fall  of  0.12  inch,  NE.,  cloudy.  During 
the  day  depression  disappeared  in  a  high  pressure  area  prevailing  over  ToorkLstan.  No. 
XX  I. — Tliis  depression  lirst  appeared  to  the  northwest  of  Hudson's  liay  on  the  18th, 
when  the  barometer  at  York  Factory  fell  from  30.17  to  29.99.  and  the  wind  shiJ^edfrom 
east  to  southea.st.  19th,  depression  central  north  of  York  Factory,  barometer,  29.50,  S., 
snow;  20th,  29.67,  SW.,  clearing.  It  is  rather  dillicult  to  trace  tlic  course  of  the  depres- 
sion after  the  19th,  owing  to  the  entire  absence  of  reports  over  that  ix)rtion  of  North 
America  north  of  parallel  60°  N.  But  the  influence  exerted  uiwn  the  surnmnding  press- 
ure at  Gadthaab,  Greenland,  appeare  to  Ikj  of  such  a  nature  and  degree  that  it  would 
seem  a  safe  judgment  to  trace  the  area  as  indicated  upon  the  chart.  The  following  ob- 
8er\ations  were  made  at  Godthaab:  18th,  29.34,  ENE.:  19th,  29.22,  ENE.;  20th,  29.09, 
calm;  21st.  29.17,  SE.;  22d,  29.30,  ENE.;  23d,  29.75,  NW.     On  the  23d  this  depression 
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1  comhld.- .T    ■ ■■  .  .-irji'kcluwl.    Ko.  XXIV.— 

W  Wtile  rr.  inpleW  recovery  of  iirwwiim 

W  look  pl:i'  ■   ,[1  10  fiiU  and  by  t)iv  iiioru- 

I  lug  nl  1 1  ,]!;;  the  day  the  (IpproMon 

■  Bioveil  :.  il  IromMoutonnHnithnnrd 

I  to  Mi-\i'  ■  ■  I  diking  jiarolli'l  '.'M'  N.  I ntral  Texaa.     Owing  to  Ihe 

k  rnpiil  il'  iiji'art«  30.80  from  the  BritiHh  poaeeaBioiiB  the  depmeion 

Idiwpi"  '  Miaiw  during  the  33d.    Ho.  XXV.— This  deptwdoti  ot 

B  clight  '.'J  '   MiddJc  AUnnlio  cnast  on  the  32d.  fbrmlng  as  a  fcUbsiiliATy 

Bnrca  t(j  ^  i[  in  the  Upper  La^t,  region.    Daring  the  dny  it  moved 

Brspldh  Itio  (toasl  acvoniuuiiied  by  oortheasterly  ^les  and  rain, 

|2Sd,  ti<:  iniiUand;  lowest  Womctcr  nt  Saint  Pierre,  N.  F.,  2U.S3, 

Bwind.  ^  l.^oyN.,  55°  W  W.,  an.HH,SS£.,force6,  rain.     During 

Bthedn>  i.  ij-pteMureareai,  3tf.41»,  pTe'.-Hiilugnear40°N.,  WW.    No. 

I XXVJI  .  <  il  in  central  Texas  on  the  S3d.  reBulting  in  pert  from  the 

■  divi^iuii  '  <  .  '  |iru3S)on  of  29.S0  wliich  marked  the  pecuiiai  of  ntva  Nti. 
EXXIV  iij!  vision  of  thia  depression  by  the  deacent  of  a  high  prmante 

B.areaiix  h i.<r.'  -' -i  ihv  deseription  of  area  No.  XXIV  was  iostnmieiitiil  in  th« 

t  npid  niijM.iiii.ii(  nuUi.L-uatwiitd  of  area  No.  XXVII,  which  hy  moraingof  tiio  24th  vna 
I  wiitrul  I'v.'i  ilii'  Iriiwcr  Idukes,  accompanied  by  heavy  precipitation.  During  the  Ht^  it 
I  moved  dinvu  tlic  vulley  of  the  Swnt  Lawrence,  beiug  cential  on  tbe  morning  ol'  the  20th 
L  over  Nil'<%  louiulliind.  then^after  combining  with  area  Nor  XXIX,  wliit^  bad  npproauhed 
I  uorthea^l^vuI'd  iroin  tlie  northern  portion  of  the  Middle  Atloatio  States.    No.  XXIX. — 

This  are.1  npi^'iii-ed  over  Bouthem  New  England  on  the  24th,  wliile  area  No.  XXVU  was 
centnd  in  lln'.  r.i<wtfr  Lake  region.  Daring  the  day  it  moved  rapidly  nortbeaotwaTd  tO 
Kewfooudluiid,  where  it  was  central  morning  of  the  25th.  Saint  l^erre,  Newfoandlnnd, 
r  SS.4il,  a  liil)  oi'X.Tl  inch,  wind  sltitted  from  NW.  toSW.;  Saint  John's,  NewfonndUnd, 
L-&f.ji(>,  »  Iiilioiti.46ineii,  wind  ahilted  lioio  NW.  t«S.,  withiaia.  During  the  dt|y  the 
BdeprCMtion  jxused  i.'aslwiu^  to  about  GU°  N.,  40°  W.,  where  it  was  central  on  the  aoih; 
■Sa  «=  45'  N.,  Ba^ao'  W.,  29.43 NW.,  force  5,  drilling;  in  41"  41>'N.,  54°  10'  W..  NNE., 
Ubnx  4.  rain;  iu  Gl"  -X'  N.,  36°  42'  W.,  28.81,  a  fiiU  oro.72  inch,  W8W.,  forrc  10,  votr 
ni«avy  sra,  '■linniy;  49°  04'  N.,  42°  W.,  strflng  westerly  gaJesthronghontthe  day;  in  48° 

■  33' N.,  ^ifi"  5«'  W.,  very  heavy  west  ^les  with  dangerons  sea;  in  47°  39'  lS.,srt'  iT  W., 

■  W.  toNW.  stnmijgnle,  high  sea;  in  48°  13'N.,33°4TW..  WNW.gale,liighiwa,h*aTr 
I'lnin.  and  vinlont  squalls,  Asthe  depression  psieed  northeastward  to  Ic^and.  very  beavf 
wW.  to  NW,  gi'lf".  with  snow  aqoalln,  prevaU«d  over  tbe  oteau  hetween  45°  and  60°  N., 
BADd25''  auit  ij"  \V.  Kth.depie^on  central  over  Iceland,  with  greatly  increascdroerg7, 
Bw>d  vei'j.'  «ti:i]p  t'»ruiu>}tric  grJJilients,  southward  to  the  Britiah  Isles.  The  area  at  "29.90 
WexUatAf<l  iVutn  .'iO"  S.,  4U'  W.  uorthcastwaid  to  Norway,  covering  the  northern  purtion 
fljtf  the  Bnti^ii  I^es.  Over  the  latter  the  southerly  winds  had  increased  to  gdes,  with 
PirelflCities  mtiging  &om  25  to  GO  miles  per  hour,  and  accompanied  by  fiercesquallsof  nin 
BgdBww:  th<(  luLTometerfell  from  U,251oU.60  inch  in  post  twcuty-fonrbouis.  Tbelbllow- 
BteafcMTVfttiojiswere  reported  frumStykkiaholm:  34th,  29.50,  NE-.ttirce  S;  25tJi,%.31, 
BBVA***^!  i^i";  26tb,  29.00,  SW.,  force  G,  snow  squalls;  S7th,  27.08,  calm,  Ijicjowest 
^nnWWter  reading  of  tbe  montli,  and  also  for  a  period  nuuiy  yeora,  at  tbia  station ;  SMtta, 
^BJ^KE..  force  7,  mow  squaUs;  29th,  29.08.  E..  force  S.  In  47°  06'  N.,  45=  Stf  W., 
n^Dnc  WNW.  gale  thioughont  tbe  day,  with  thick  snow  squalls  and  hard  frosts  nt  night; 
Wbi^'W  N.,  41°  27'  W.,  lieftvy  westerly  gale  and  bigh  sea;  in  67°  N.,  1S°  W-,  hum- 
KsMflvnt  SW.  to  NW.,  widi  frightful  sea;  steamship  Silesia,  from  Uiunbury  to  New 
Huoft)  when  abiiiit  f!()U  miles  west  of  Queenslown,  experiencod  tremendous  hum iwieftara 
■STth  to  31st;  in  50°  54'  N,,  26°  23'  W.,  SW.  to  WNW.  moderate  gale,  high  sea;  in  51° 
KS2'  N.,  2()'  '.Vi'  W.,  SW.,  and  W.  strong  gales,  hard  squalls.  2Slh,  depression  centilil 
Inonh-nortli'iist  ofthe  Faroe  Islands;  Thorshnvn,  20.04,  W.,  IbroeS;  North  Iliist.  89.23 
tW.,  forte  f ;  MuTidirirh  Manse,  39.42,  SW.,  24  miles,  rain;  Vnlendo,  211.71,  SSW.,  53 
■miles,  miTi:  !i-r.:„-,  -'y  'N  n  ihll  of  1.02  Inches,  SW..  rain  and  snow;  Tromwi,  28.93,  a 
Bjbll  ofii  -  >  ■  I-  '■  -'■  '  ■■  I  hriatiania,  29.46,  a  fall  of  0.98  inth,  S.,  cloudy;  Heruosand, 
■S9.44,  :>  I  '  I  i'lndy.  Theareaof  precipitAtionestendedsonthwnnlfrom 
BittiaJIcl  ',11  I  .  r.  X.  and  between  the  meridians  of  30°  £.  and  10°  W.  An 
■ihcdepvi.— -iiM  111  -.1  I  .-■n,,rii  tlie  pressure  rose  slightly  over  the  Faroe  lalandu  with 
Iviuds  •hilliii;^  ill  \W.,  liut  oi'er  the  Shetland  and  Orkney  Islands  it  1^11  ooiisiderahty 
nrhh  et«iuly  westerly  winds.  29th,  depression  central  in  norlhem  Scandinavia;  lirono, 
■l».!4,  S  ,  .snow;  Tromiio,  28.73,  SW.,  cloudy;  Chrisriania,  29.08,  WBW..  Ihrtatoning; 
■Bctgui,  29.3o.  Wl^W.,  1.17incbe3,  rain-lall  iu  piist  tweuty-lonr  honts.  The  lowest  presa- 
CiiiB  on  thia  <tuy  vtm  reported  from  noTtbem  8wedeo;  Hernnaand,  28.09,  cslni,  cloudy; 
»»»«,  2S.flO,  8„  cloudy:  Upaula,  38.80,  SW.,  cloudy:  Stockholro,  28.95  N.  W.,doudy; 
Mff|Tti"n'1n,  30.00,  SE.,  cloudy.  The  area  of  precipitation  now  moved  eastward  into 
^"■fTmi  ItuiRa,  with  winds  shilling  to  sonth  nnd  couiheast.    During  the  dAj  tht>  depre»- 
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sion  moved  slowly  north^'ard  with  diminished  energy.  The  fhrther  progress  of  the  area 
eastward  was  prevented  hy  the  exceedingly  high  pressoree  over  central  Siberia  (30,80) 
and  western  Russia (30.40.)  30th,  Tromao,  28.77,  a  rise  of  0.04  inch,  SW.;  Brono,  28.88, 
a  rise  of  0.14  inch,  SW.,  rain  and  snow;  Haparanda,  28.08,  a  Ml  of  0.08  inch,  calm; 
Umea,  29.03,  a  rise  of  0.23  inch,  SW.,  dondy;  Hemosand,  29.06,  a  rise  of  0.37  inch, 
SW.,  clear;  Archangel,  29.41,  a  fall  of  0.28  inch,  ESE.,  cloudy.  31st,  central  with  greatly 
diminished  energy  ever  northern  Lapland;  Tromso,  28.91,  SW.,  fair;  Haparanda,  29.13, 
SSE.,  fair;  Archangel,  29.52,  ESE.,  cloudy.  During  the  day  the  depression  gradnally 
filled  up  in  the  vicinity  of  parallel  70°  N.  This  storm  proved  to  be  the  most  violent  of 
the  month  and  was  accomi)anied  by  the  lowest  barometric  readingg.  No.  XXX. — For 
four  days  previous  to  the  appeanmce  of  this  depression  the  barometer  had  been  high  in 
the  northwest  and  Saskatchewan  Valley,  ranging  from  30.20  to  30.80,  but  by  morning 
of  the  26th  a  small  area  of  29.80  appeared  in  northern  Dakota,  accompanied  by  southerly 
winds  and  occasional  light  rains.  27tli,  central  in  the  Upper  Msssouri  Valley,  with  heavy 
gales  to  thesouth  and  west:  Pike's  Peak,  SW.,  56;  Dodge  City,  SW.,  45;  Cheyenne,  W., 
44  miles.  28th,  cent  nil  in  the  Lower  ISIissouri  Valley,  Leavenworth  barometer  0.70  inch 
below  the  nonmd.  During  the  day  the  depression  moved  rapidly  northeastward  in  a 
narrow  barometric  trough  over  the  UpjKir  Mississippi  Valley  to  the  Lower  Lakes,  where 
it  was  central  morning  of  the  29th.  During  the  day  it  moved  rapidly  northeastward 
down  the  Saiirt  Lawrence  Valley,  l)oing  central  on  the  morning  of  the  30th,  northeast  of 
Newfoundland.  30th,  in  49°  35'  X.,  40°  20^  W.,  29.39,  a  fall  of  0.90  inch,  SW.,  heavy 
giUes  with  rain;  in  47°  50^  X.,  4?S°  30^  W^,  29.66,  a  fall  of  0.64  inch,  SW.,  heavy  j^lee, 
threatening.  During  the  day  the  depreasion  passed  rapidly  northeastward  south  of  Ice- 
land, and  on  the  morning  of  the  31  at  was  cent  ml  just  west  of  the  Faroe  Islands  with  a 
barometric  trough  of  29.  (.K)  extending  south  westward  from  northwestern  Norway  over 
Iceland  to  near  50°  N. ,  40°  W.  The  following  ol)servatioii3  were  reported  from  Stykkis- 
holm,  Iceland,  during  the  approach  and  passage  of  the  storm:  19th,  29.08,  E.,  Ibroe  8; 
30th,  28.90,  E.,  force  6;  3l8t,  28.86,  E.,  force  2;  January  1,  28.39,  NE.,  force  6,  snow; 
2d,  29.21,  N.,  force  8,  snow.  It  will  be  ob6erve<l  at  the  commencement  of  these  obser- 
vations that  the  pressure  at  Stykkisholm  had  recovered  irom  the  ex tniordinary  influence 
of  area  No.  XXIX.  Thorslia\Ti,  29th,  29.16,  NW.,  force  2;  30th,  28.95,  SE.,  force  6; 
31st,  29.09,  SW.,  force  2;  January  1,  28.64,  S.,  force  6,  rain.  North  Unst,  29th.  29.07, 
W\,  force  7;  30th,  29.17,  SE.,  force  6;  31st,  29.19,  W.,  force  7.  The  further  course  of 
this  depres.siou  will  appear  on  the  January  chart,  1880.  No.  XXXI. — This  depreasion 
of  slight  energy  first  appciired  in  the  X'^orthem  Plateau  district  on  the  28th,  while  area  No. 
XXX  was  central  in  the  Lower  Missouri  Valley.  29th,  central  in  the  Middle  Plateau, 
lowest  pressure  at  Siilt  Lake  City,  2J).77,  uilm,  light  snow.  Southerly  winds  with  light 
rain  prevailed  in  western  Arizona  and  northerly  winds  with  light  snow  in  Colonido  and 
Wyoming,  liy  morning  of  the  I>nth  the  depression  had  dLSJipp<*jirtKl  in  an  area  of  high 
pressure,  30.20,  over  New  ISIexieo,  which  increased  t(j  30.40  to  the  east  and  northeast. 
No.  XXXII. — This  area  ai)peared  morning  of  the  30th  in  the  Saskatchewan  Valley,  and 
during  the  day  moved  thence  southea-stward  to  Lake  Superior,  being  centnil  to  the  north- 
ward on  the  31st.  The  depression  as  yet display^'d  but  slight  ent^rgy,  owing  prol>ably  to 
the  very  high  i)rcssures  to  the  south  and  east,  30.40,  in  the  Middle  sloi>e  and  Lower 
Missouri  Valley,  and  30.70  in  the  Middle  Atlantic  States,  New  England,  and  Lower 
Saint  Lawrence  Valley,  The  further  c^)urse  of  this  area  will  apjx^ar  on  the  .January  chart, 
18-80.  No.  XXX IV. — TliLsareii  a<lvanct;d  from  the  Pacitii-  (X'ean  in  i)anillel  50°  X.,  and 
was  wntral  over  liriti.sh  Columbia  on  the  31st.  Its  further  cxmrso  will  ])robaby  ai)i)car 
on  the  January  chart,  1880.  Of  the  st(.>nus  forming  over  the  Atlantic  (Hm^iu  but  one  has 
l)cen  traced  for  the  present  month.  con(x»>ming  which  the  following  brief  descrij)tion  is 
given:  X'^o.  III. — This  areaap|Kirently  resulted  from  a  slight depn^ssion  which  on  the  29th 
ami  30 th  of  November  occupietl  the  ocean  south  of  parallel  40°  X.,  and  between  the 
mcridiaiLS  of  30°  and  50°  W.  On  December  1  the  barometiT  at  Angra  n'a<l  29.50,  a  tail 
of  0.38  inch,  wind  shilted  from  E.  to  W.,  0.80  inches  rainfall  in  ]xist  twenty-four  hours; 
Pouta  Delgado,  29.57,  a  fall  of  0.49  inch,  wind  shifted  from  ESK.  to  SW.,  1.60  incht^s 
rainfall  in  jKist  twenty-four  hours.  2d,  depreasion  central  in  about  45°  X'.,  15°  W., 
thereafter  pursuing  a  southeasterly  course  to  the  northwesteni  coast  of  Spain, 
when',  on  Xhi)  morning  of  the  3il,  it  was  central  with  greatly  inerexu^^ 
energy.  On  this  day  the  lowest  luinmietor  reported  occurred  at  Santiago,  2H.S1,  a  liiU 
of  1.21  inches  in  i»ast  4'?  hours,  or  of  0.K4  inch  in  past  twenty-four  houi-s,  wind  SSW., 
stormy;  1.23  inches  rainfall  in  past  twenty-four  hours.  Lisbon,  29.20,  a  fall  of  0.52 
inch,  SW.,  40  miles,  0.70  inch  rainfall  in  past  twenty-four  hours.  I*ressure  over  Spain 
fel  1  generally  from  0.20  to  0.80  inch.  During  the  day  the  depression  cuned  to  the  north- 
east with  slowly  dLmini.shing  energy,  being  central  morning  of  the  4th  on  the  western 
eoa.st  (if  France-  Tours.  29.08,  a  fall  of  0.57  inch,  E.,  stormy;  Koi-hefort,  29.06,  a  fall  of 
0.41  inch,  S..  cloudy:  15ourges,  29.09.  a  fall  of  0.65  inch,  SSE.,  cloudy;  Lorient,  29.00, 
a  IJJl  of  0.48  inch,  XE.,  force  8,  cloudy.     On  this  day  ten  stations  in  France  rei>art<id 
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snow  with  northeasterly  winds;  the  winds  throughont  that  country  were  generally  from 
NE.  to  SE.,  with  the  barometer  ninging  from  29.  (K)  to  29.60.  During  the  day  tha  de- 
pression moved  rapidly  eastward  along  parallel  50°  N.  and  by  morning  of  the  5th  was 
central  in  southern  Germany;  lowest  barometer  at  Leipsic,  29.31,  a  fall  of  0.45  inch, 
ENE.,  heavy  snow.  Violent  northeast  to  southeast  and  westerly  gales  with  snow  i>re- 
vailed  throughout  Germany.  Southeast  to  southwest  and  northwest  winds  with  iiiin 
prevailed  throughout  Austria  and  Hungary,  (ith,  depression  central  north  of  the  Bljick 
Sea;  Lugan,  29.35,  a  fiill  of  0.19  inch,  ESE.,  cloudy;  Nikolaiev,  29.5r>,  N.,  cloudy; 
KiolT,  29.53,  NE.,  cloudy.  7th,  gradually  disappeareil  in  a  high  pressure  area  over  the 
Caspian  Sea^  Concerning  the  storms  in  Europe  the  following  descriptions  are  given: 
No.  IV. — This  area  is  traced  as  a  continuation  of  No.  XXIV  of  the  November  cliart. 
Central  morning  of  the  1st  in  Hungary;  lowest  barometer  at  Pola,  29.30,  K..  force  0, 
rain;  snow  was  reported,  with  northeasterly  winds,  from  Szathmar  imd  Trii'st<',  an(l 
with  a  west  wind  from  Agram.  On  this  day  a  narrow  barometric  tmngh,  of  2J).5(),  ex- 
tended from  the  eastern  extremity  of  the  Black  Sea  westward  to  include  northern  Italy. 
2d,  depression  centml  north  of  the  Black  Sea;  Lugan,  29.43,  SSW.,  cloudy:  Nikolaiev, 
29.30,  SW.  rain;  Kieff,  29.34,  NE.  snow.  During  theday  thedoprcKsiou  passed  r:ipidly 
northeastward,  and  on  the  morning  of  the  3d  was  central  in  alK)ut  55°  N.,  55°  K.;  Kasim, 
29.14,  a  fall  of  0.87  inch,  SW.  cloudy;  Krotkowo,  29.;W,  a  fall  of  0.(50  inch,  SW..  chmdv; 
Ekaterinburg,  29.20,  a  rise  of  0.18  inch,  SSE.,  snow:  Archangel,  29.(>6,  a  fall  of  0.40 
inch,  NE.  cloudy.  4th,  depression  central  east  of  the  White  Sexi ;  An^hangel ,  2i).  1 4,  NE. , 
snow;  Kasan,  29.73,  SSW.,  lair;  Ekaterinburg,  29.35,  WSW.,  fair;  5th,  depression  about 
stationary;  Archangel,  29.58,  N.,  fair;  Kasan,  29.73,  S.,  fair;  Ekaterinlmrg,  29.«7,  SW., 
lair.  During  the  Oth  and  7th  the  depression  passed  slowly  eastward  to  the  valley  of  the 
Yenisei;  on  the  6th  there  was  a  fall  of  0.41  inch  at  Barnaul,  and  on  the  7th  of  0.05  inch 
at  Yeniseisk,  wind  SE.,  snow;  wind  shifted  to  SW.,  with  snow  at  Barnaul.  8th,  de- 
pression probably  disappeared  in  an  area  of  high  pre.«^«5ure  (30.30)  over  southern  Sil)eria. 
No,  V. — ^This  depression  is  a  (»nt  in  nation  of  area  No.  XXVII  of  the  November  cliart. 
Central  on  the  1st  in  the  valley  of  the  0])i,  it  was  accx>mpanied  by  easterly  winds  and 
snow.  2d,  central  in  the  valley  of  the  Yenisei,  with  rjii)idly  diminishing  energy  and 
during  the  day  disappeared  in  an  area  of  30.30  in  central  Siberia.  No.  XIII. — This  de- 
pression formed  over  Lapland  on  the  13tli  as  the  result  of  an  elongated  ar<.*a  of  barometric 
minima,  extending  from  southern  Crreenland  northeastward  to  northern  Scandinavia,  ac- 
companying the  advancement  of  area  No.  IX  then  central  west  of  Iceland .  1 3t  h,  T'romso, 
29.48,  a  fall  of  0.42  inch,  SW.,  cloudy,  1.10  inches  rainfall  in  past  twcnty-limr  hours; 
Haparanda,  29.50,  a  fall  of  0.78  inch,  SE.,  cloudy;  Archangel,  29.43,  a  fall  of  0.92  inch, 
SSW^.,  heavy  snow  drift.  14th,  depression  central  in  al>out  (10°  N.,  60°  E. ;  Archangel, 
29.70,  WNW.,  cloudy;  Kasan,  29.88,  a  fall  of  0.50  inch,  W\SW.,  snow:  Ekaterinburg, 
29.55,  a  fall  of  0.82  inch,  SW.,  cloudy.  15th,  central  in  about  60°  N.,  80°  E. :  Ekater- 
inburg, 29.86,  W.,fair;  Barnaul,  29.69,  fall  of  0.15  inch,  NW.,  snow;  Yeniseisk,  29.86, 
a  foil  of  0.37  inch,  clear.  By  morning  of  the  16th  the  depression  had  lost  its  identity 
owing  to  the  rapid  advance  and  superior  energy  of  area  No.  IX,  then  e(?ntral  near  the 
White  Sea.  On  this  day  the  barometer  rose  rapidly  to  30.10  at  Yeniseisk  anil  30.21  at 
Barnaul.  No.  XVII. — This  depression  appeared  on  the  17th  over  the  White  Sea  as  an 
auxiliary  area  to  No.  IX  then  central  in  the  valley  of  the  Obi.  On  that  day  a  narrow 
barometric  trough  of  29.00  ran  southea.stward  from  Lapland,  inclosing  the  center  of  area 
No.  XVII,  while  the  isobar  of  29.40  inclosed  that  of  area  No.  IX.  17th,  Archangel, 
29.88,  a  fall  of  0.36  inch,  SW.,  cloudy.  18th,  depressions  central  in  about  t)0°  N.,  (\0° 
E.;  Archangel,  29.57,  NW.,  fiiir;  Kaaan,  29.25,  a  fall  of  0.46  inch,  NW.,  fair:  Ekater- 
inburg, 29.16,  a  fall  of  0.18  inch,  SW.,  cloudy.  19,  central  in  the  valley  of  the  Obi,  with 
diminishing  energy;  Ekaterinburg,  29.51,  W.,  fair.  20th  and  21st,  depression  about 
•  stationary  but  with  decreasing  pressure,  finally  disappearing  etist  of  the  Yenisei  on  tlie 
22d.  This  depression  probably  rea<;hed  the  Asiatic  coast,  as  the  pressure  on  the.  follow- 
ing day  was  below  29.70  eastwanl  to  Nikolaievsk  on  the  Amoor.  No.  XXVI. — This  de- 
pression of  slight  enerpjy  appeared  north  of  the  Caspian  Sea  on  the  22d ;  Krotkowo,  29.80, 
N.,  light  snow;  Kasan,  29.82,  NNW.,  cloud  v;  P^katerinburg,  29.63,  calm,  cloud  v.  23d, 
central  in  about  55°  N.,  75°  E.;  Ekaterinburg,  29.91,  NW.,  clear;  Baniaul,  29.69,  a  fall 
of  0.25  inch,  SE.,  snow;  Tashkend,  29.94,  a  fall  of  0.12  inch,  wind  shifted  from  N.  to 
W.  24th,  passed  eastward  south  of  Yeniseisk,  barometer  29.70,  a  fall  of  0.17  inch,  W., 
dondy;  fiiamaul,  29.82,  a  rise  of  0.13  inch,  SW.,  cloudy.  By  morning  of  the  25th  liad 
disappeared  in  an  area  of  30.30  over  southern  Siberia.  Concerning  the  storms  oft*  the 
Asiatic  coast,  the  following  descriptions  are  given:  No.  VII. — This  dcpres«i«»n  first  ap- 
peared south  of  the  Island  of  Formosa  and  moved  thence  northwestward,  being  central 
on  the  6th  near  the  Island  of  Kinsin;  Nagasaki,  29.88,  a  fall  of  0.14  inch,  wiml  shifted 
from  N.  to  8.,  with  heavy  rain;  in  28°  27^  N.,  127°  18^  E.,  30.08,  NNW.,  heavy  gale, 
high  sea;  Hiroshima,  29.76,  a  fall  of  0.28  inch,  wind  shifted  from  NNE.  to  SW.,  gloomy 
weather;  Tokei,  29.87,  a  lall  of  0.29  in«h,  wind  shifted  fi-om  NNE.  to  NNW.,  cloudy, 
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0.88  inch  miiifall  in  past  twenty-four  hours;  Wakayama,  29.73,  a  fall  of  0.29  inch,  wind 
shiilted  from  N£.  to  SE.  7th,  depression  probably  central  off  the  northeastern  coast  of 
the  Island  of  Nippon;  lowest  barometer  at  Tokei,  29.60,  a  fall  of  0.27  inch,  SW.,  clear; 
Yokohama,  29.65,  a  fall  of  0.27  inch,  W.,  clear;  Wakayama,  29.84,  W.,  clear;  Hirosh^ 
ima,  29. ^H,  W.,  rain;  Nagasaki,  30.10,  W.,  rain.  During  the  day  the  depression  disap- 
l)eared  to  the  eastward  over  the  ocean,  followed  morning  of  the  Sth  by  dear  weather  and 
rising  pressure  at  all  stations.  No.  XV. — On  the  14th  the  barometer  at  Nagasaki  fell 
from  0.15  to  0.20  inch,  followed  on  the  morning  of  the  15th  by  winds  shifting  from  W. 
to  NW..  with  hea\'y  min.  The  pressure  at  most  Japanese  stations  had  fallen  from  0.10 
to  0.15  inch,  with  northeasterly  winds.  16th,  depression  probably  central  off  the  south- 
eastern eoiust  of  Nippon;  Tokei,  29.72,  a  fall  of  0.37  inch,  NW.,  rain,  1.73  inches  rainfall 
in  past  twenty-four  hours;  at  other  Japanese  stations  the  barometer  rose  from  0.01  to  0.23 
inch,  witli  desiring  weather  and  winds  shitting  to  northwesterly.  This  depression  was 
too  far  south  of  the  coast  to  produce  decided  effect  at  land  stations.  No.  XXII. — On 
the  18th  the  barometer  at  all  Japanese  stations  fell  from  0.06  to  0.21  inch,  followed  on 
the  lOtli  by  winds  shifting  to  Ciistorly,  with  cloudy  weather  and  rain.  By  morning  of 
the  20th  the  depression  passed  eastward  south  of  Tokei,  the  barometer  at  that  station 
having  fallen  0.24  inch,  wind  shifting  from  NE.  to  NNW.,  with  clearing  weather.  The 
barometer  at  other  stations,  except  Wakayama,  rose  from  0.07  to  0.11  inch,  with  winds 
shifting;  to  northeasterly.  No.  XXIII. — The  presence  of  this  depression  to  the  south- 
westward  was  forestalled  on  the  20th  at  western  stations  by  the  shifting  of  the  winds 
from  northwest  to  northeast,  with  slowly  rising  pressure,  while  at  Wakayama,  Yoko- 
hama, and  Tokei  (eastern  stations)  the  TN-inds  shifted  from  northeast  to  northwest,  with 
falling  pressure  under  the  influence  of  departing  area  No.  XXII.  By  morning  of  the 
21st  the  baiometer  at  all  Japanese  stations  had  fallen  from  0.02  to  0.12  inch,  witli  north- 
east to  northwest  winds  and  light  rain  at  Nagzisaki.  22d,  lowest  barometer  at  Tokei, 
29.69,  a  fall  of  but  0.01  inch,  NNW.,  clear.  Nagasaki  remained  stationary,  while  the 
l)aromcter  at  other  stations  fell  from  0.03  to  0.04  inch ;  the  winds  at  all  stations  shifted  to 
northerly  with  clear  or  fair  weather.  By  morning  of  the  23d  the  barometer  at  all  stations 
excej)t  N  agasaki .  had  risen  from  0. 04  to  0. 1 0  inch,  with  winds  shifting  to  northwesterly ;  the 
l)robable  iKwition  of  the  area  was  indicated  by  the  following  ship's  report:  in  37®  lO'  N., 
161°  32'  E.,  29.54,  NW.,  force  4  to  6,  high  westerly  gales,  heavy  sea  and  rain.  This  de- 
pression was  too  far  south  to  produce  decided  effect  at  land  stations.  No.  XXVIII. — ^The 
position  of  this  depression  as  charteil  on  the  2;kl  is  very  much  in  doubt,  although  the 
southeasterly  winds,  with  Jailing  pressure  at  Manilla  would  probably  indicate  its  pres- 
ence south  of  the  Island  of  Formosa.  By  moniing  of  the  24th  the  barometer  at  Nagasaki 
had  fallen  slightly,  wind  chanjred  from  WNW.  to  calm.  At  Hiroshima  the  barometer 
fell  O.U'i  inch,  wind  NNE.,  clear;  Tokei,  rose  0.04  inch,  wind  shitted  Ihmi  NNW.  to 
NE. ;  Wakayama,  rose  0.01  inch,  wind  continued  from  the  E.  25tli,  Hiroshima,  barome- 
ter stationary,  wind  shifted  J'roni  NNK.  to  NNW.,  light  rain;  Niig:isiiki,  rose  0.08  inch, 
wind  N.;  Tokei,  29.55,  a  fall  of  0.3H  inch,  wind  shifted  from  NE.  toiSSW. ;  Wakayama, 
fell  0.1()  in(;h,  wintl  shifted  from  E.  to  NNW.,  light  rain.  By  morning  of  the  26'th  the 
barometer  at  .Japanese  stations  had  risen  from  0.15  to  0.58  inch,  winds  shifting  to  north- 
easterly, with  clear  or  fair  weather.  C>n  this  day  the  depression  was  probably  central 
in  about  !J7°  N.  150°  E.,  its  shown  by  the  following  ship's  report:  in  35°  50'  N.,  150° 
24''  E.,  '^9.35,  SkSW.,  force  7,  high  southwesterly  scii,  heaw  rain.  This  vessel,  on  the 
25th,  in  ;;()°  10' N.,  154°  57'  IC,  reported  a  barometer  of  30.08,  wind  SW.,  force  4;  in 
moving  ciist  about  4°  she  experienced  a  fall  in  pressure  0.73  inch,  with  wind  increasing 
to  a  gaie.  Th«*  probable  posititm  of  the  de]>ression  on  the  27th  is  agjun  indicated  by  the 
ship's  reiwrt  lis  follows:  in  35°  48'  N.,  1 1H°  OJ)'  E.,  29.48,  N.,  force  9,  high  north  sea, 
heavy  rain,  'i'^th,  in  25°  22'  N.,  145°  55'  E.,  29.85,  N.,  force  6,  high  NNW.  sea, 
heavy  rain.  No.  XXXIII. — By  moniing  of  the  28th  the  barometer  at  Nagasaki  liad 
fallen  frt)m  30.09  to  29.86,  wind  shifted  from  SE.  to  AVNW.,  with  light  rain.  At  Hi- 
roshima the  barometer  had  fallen  0.43  inch,  wind  shifted  from  NNE.  to  ESP].,  with  rain; 
Tokei,  fell  0.23  in<rh,  wind  shifted  from  ESE.  to  NNE.,  with  moderately  heavy  rain; 
Wakavama,  fell  0.48  inch, -wind  shifted  from  NNW.  to  E.,  with  mo<lerately  heavy  rain. 
29th,  Tokei.  29.34,  a  I'all  of  0.65  inch,  SSE.,  ehmdy;  Wakayama,  29.56,  a  fall  of  0.16 
inch,  NW.,  liiir:  iliroshima,  29.73,  a  fall  of  0.03  inch,  W.,  cloudy;  Naga-^aki,  29.97,  a 
ri.se  of  0.11  inch,  NW.,  cloudy;  in  34°  53'  N.,  142°  55'  E.,  29.41,  SvSW.,  force  6,  high 
west  sea,  cloudy.  30th,  Tokei,  29.32,  a  fall  of  0.02  inch,  SW.,  clear;  Wakjiyma,  29.67, 
a  rise  of  0.11  inch,  WNW.,  cloudv;  Iliroshima,  29.81,  a  rise  of  0.08  inch,  WNW.,  cloudy; 
Nagasiiki,  29.98,  a  rise  of  0.01  'inch,  WNW.,  rain;  in  35°  02'  N.,  140^  42'  E.,  29.30, 
WNW.,  force  6,  high  west  sea,  rain  squalls.  31st,  the  barometer  at  all  Japimese  stations 
rose  from  0.11  to  0.24  inch,  ^vinds  shifted  from  SW.  and  WNW.  to  N.  and  NNE.,  with 
clear  or  partly  cloudy  weather;  lowest  barometer  at  Yokohama,  29. '12,  rising  on  the  fol- 
lowing day  to  29.90,  wind  W.  During  the  day  the  depression  disappeared  to  the  east- 
ward over  the  oceim. 
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TEMPERATUBE  OF  THE  AIB. 
The  mean  tempeistnreof  the  oir  for  November,  1891,  is  shown  by  the  isothermal  lines 

fcred)onChartNo.  II.     Thetnbleof  mean  and  comparative  temperatureB  in  the  right 
d  comerof  the  chart  show»,  io  the  fiist  colnnui,  the  average  for  the  laonth  throagh- 
ont  the  ^'a^oua  districts,  as  deduced 
principDUy  from  observations  taken 
at  Bignal  Betrvice  stations.    In  the 
I  remaining  columns  a       '  *" 


_  e  shown 

tite  means  for  the  present  month, 
and  the  departoree  of  snch  means 
from  the  average  for  munj  yeois. 
East  of  the  97th  meridian  the  tem- 
peratute  is  everywhere  above  the 
normal,  except  in  Minnesota  and  the 
Weatem  Gulf  States,  the  departures 
of  escesfl  ranging  in  the  extremes 
from  0°.7  in  the  Misfouri  Valley  to 


condition,  while  Minnesota  shows 
deficiency  of  1°.!.  Westward  to  the 
Paciflc  the  temperature  is  every- 
where below  the  normal,  except  in 
the  Northern  Boclcy  Mountain  elope, 
where  there  is  an  excess  of  U°.7. 
Throughoat  this  extensive  stretch  of 
territory  the  departures  of  doflciency 
tange  in  the  extremes  from  tf.i  in 
the  Middle  Kocky  Monnlaiii  slope  to 
2°.4  in  the  Middle  Pacific  Coast 
r^on.     Larger  deficiencies  were  re- 

Srted  from  isolated  stations,  4°.5  ot 
It  L«ke  City  and  3".!  on  the  sum- 
mit of  Pike's  Peak.  As  a  means  of 
interesting  comparison,  the  following 
maximum  departures  from  the  nor- 
mal are  given  for  each  year  since 
1H72,  together  with  the  corresponding 
districts:  1873,  — 7=.0  New  England 
and  — 5°.5  Minnesota;  1874,  -h4'.8  - 
Gulf  States  and  -f-3°.i>  Ohio  Valley 
and  Tennessee;  1875,  — 6°.0  St. 
Lawrence  Valley,  — ^°.3  Minnesota  E 
and +5°.7Gulf  States;  1876, — l^S 
Lower  Missouri  Valley,  and  +3'',1 
Lower  Lake  re-gion;  1S77,  -H7''.3 
Minnesota,  and -1-6°.  1  New  England; 
1878,  -1-13°.7  Upper  Mi^onri  Valley, 
and  -His".*  Minnesota;  1879,  4-5°.J 
WcHtemGuirStatcsand -t-4°.0Ohio  - 
TaUeyandTcimeasee;  1880,  — 12°.4 
EioGrande  Valley  and— ll^.aSouth- 
east  Rocky  Mountain  slope. 

Deaalionsfiinamain  temperature, —  S 
Under  th!a  heading  dcpartnres  exhib- 
ited by  reports  from  the  regular  Sig-  G  ^  *^  H 
nal  Service  stations  are  shown  in  the                 .                  ^                  V  . 
table  of  comparative  tempcratnrts 

on  the  right-band  side  of  Chart  No.  II.  The  following  items  of  importance  ill  connec- 
tioD  with  this  subject  are  reported  by  voluntary  obserreis:  Illinoia:  Riley,  mean  tern* 
peratnre  0°. 5  above  that  for  the  past  twenty  years;  mean  tcmperatureof  antumnofl881, 
3^.5  hitler  than  the  average  of  this  season  for  the  past  twenty  years;  only  the  years  1865 
and  IWO  were  warmer  than  1881,  while  the  mean  of  1867  was  just  eijiial.  Kaiiwia: 
lAwrence,  mean  t«mpeiiiture,  V.SB  above  the  mean  of  past  three  years.  Yates  Cen- 
tre, mean  tempeiatnie  ll^.S  above  that  of  1880.  Wellington,  mean  temperature 
^.05  above  the  average  for  past  two  years.  Maine;  Gardiner,  mean  tempcrainre  l^.GS 
above  the  mean  of  the  past  forty-five  years.  Maryland:  Pallaton,  menu  tempcmture 
4'*.8  above  the  moui  of  tbe  post  ten  years.     Misaovri:  Baint  Louis,  Missouri  Weather 
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Service  reports  the  mean  temperature  0°.  4  above  the  mean  of  the  past  forty-five  years. 
New  Ilamynhire:  Contoocookville,  mean  temperature  38°. 6  or  4°. 6  above  the  mean  ol 
I)iiat  ten  years.  Ki^  Jersey:  Newark,  mean  temperature  2°.73  above  the  average  for  the 
jxist  thirty-eight  years;  highest  mean,  49°. 7  in  1849;  lowest  mean,  36°.  1,  1873;  mean 
temi)erature  of  autuuin  5°. 3  above  the  average  of  the  past  thirty -oight  years;  warmest 
autumn  .'SG®.  32  occurred  in  1850;  coldest  autumn  50.77  occur retl  in  1875.  Ntw  York: 
North  Volney,  mean  temi)erature  2°.  8  above  that  of  the  past  thirteen  years  ;  highest 
monthly  mean,  38°.  8,  occurred  In  1877;  the  lowest,  29°.  5,  occurred  in  1873;  mean  tem- 
perature of  autumn  4°. 54  above  the  mean  of  this  sea^wn  for  past  thirteen  years;  the  au- 
tumn of  1881  has  been  the  warmest  on  record.  Palermo,  mean  temperature,  1°.3  Ijelow 
that  of  the  past  twenty-eight  years;  warmest  November,  tcniiX-Tature  41°. 8  occuri-ed  in 
1859 ;  coldest  November,  temperature  20°.  8  occurred  in  1873.  Water])urgh,  mean  temper- 
ature, 4°. 01  above  the  mean  of  the  past  ten  years.  Ohm:  North  Lewisburgh,  mean 
temperature  12".  5  above  that  of  1880  and  2°.G  above  the  mean  of  the  i>ast  filty  years. 
Cleveland,  mean  temperature  11°.27  above  that  for  1880  and  2°.0  above  the  mean  of  the 
jjost  twenty-seven  years;  highest  mean  during  that  period  44°. 5J^  occurred  in  1850;  low- 
est me^iu  31°.01  occurred  in  1880.  Virginia:  Wythevillje,  the  following  report  is  made 
by  Mr.  Howard  Sliriver,  voluntary  ol)server:  "Like the  four  preceding  months,  Novem- 
lH3r  has  been  warmer  than  the  average.  Not  only  so,  but  ite  average  temperature  has 
l>een  higher  and  it  hence  may  be  regarded  as  a  wanner  month  than  any  November  in 
the  past  seventeen  years,  by  values  vajjung  from  1°  to  9°.  As  might  be  expected,  its 
warmest  day  showed  a  higher  marking  thiui  any  day  of  the  previous  seventeen  Novem- 
l)ers,  with  one  exception,  in  the  yciir  1879,  when  the  murcurj^  rose  0°  higher  than  any 
day  of  the  present  month.  It  seems  strange,  in  this  connection,  to  find  that  only  tlirec 
(1872,  1873,  and  1879)  of  the  preceding  NovemlxTS  had  colder  days  than  the  present 
month."  WiM  Virginia:  Helvetia,  mean  temi)erature  9°.ll  above  that  for  1880  and 
4°.  01  above  the  mean  of  the  pa^st  live  years. 

Tahle  of  maximum  and  minimum  temperatures  for  Novemher,  1881. 


State  or  Territory. 


SigRal  Servioe. 


Alubiuiia 

Do 

Arizona 

Do 

Arkansjis 

Oilifornia... 

Do 

Colonulo 

Do 

CV>niiei*ticut 
Dukotii 

Do 

Delaware 


United  States  Army  post  wir- 
gcons  or  voluntary  ol^rversi. 


Station. 


Mobih? 
^lonttjoinery 
Yuuia 
Pnsoolt 
Little  llo<;k 
C'auipo 


Auburn. 


1  Marioo[ia 96 


o; 


-12 ; 

17  I  SouthinKton. 


District  of  Colujuhia 

Florida 

Do 

GoorKiu 


-21  ;  Fort  Stevenson. 

2C  : 

21 


Do 

Mubo 

I>o 

Illinoi.s 

Do 

Indiana 

Indian  Territory. 

Do 

lowrt 

Do 

Do 


25  i  ]M()\nit  Ida 

1(>     Indio 

Sumniit .... 

Donver , 

Pike'8  Peak 

New  Haven Ofi 

FortSully CM    !  Fort  Kandnll 

Fort  SteveuHon 

Delaware    Break- 
water. 

"SVasbinf^ton 

Key  WeHt 

Pensaeola 

AuKUHta  and  Suvan- 
nab.  , 

Atlanta i 1      20   

Fort  Lapwai |      C-1  ' 

KnjfleKoek ' —1  i 

Cairo 72    '  <»encMeo 

(.'baiupaiKU 11  ;  Klniira  .. 

Indinn::poli.'4 C'i         10  ,  Vcvay... 

Fort  Sill 75  i i 

Fort  Supi)ly , ;      12  ' 

Keokuk ti5    !  Cre.sco.... 

Davenport 


73 

7t»        21     Keoeivinp:  Reservoir. 

M    '  Fort  Harrancas 

28    

Ml    Quitman 


Kansas 

Kentucky 
IxmLsiana. 


Do... 
Maine 
Do.... 


Dul>\i<|ue  and    De.s 

MoiliCH. 

Leavenwortb 

Ix»uisvillc 

New    ( >rleans   and 
I'ort  Ka<l.'*. 

Slircvcport 

Portland 

f^astport 


0 


11  I  Fort  Scott 

19  '  Fowling  Green 
80  i '■  Point  Pleasant.. 


70 
71 


2.T 


Gl 


Dexter. 


m 
8r> 


70 

78 


75 

'75 


76 ;. 
7.-)  I 

81    . 


19 


16 


13 


22 


20 
19 


28 


— 1 


Hi 
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Table  of  vuuimwit  and  minimum  temperufure»  for  JPoretnter,  1881 — Continncd. 


Stato  or  Terrilorr. 

BienB 

Servica. 

TJnUeA  SlatM  Army  post  nir- 

«.,.„. 

1 

Stallon, 

i 

■" 

si 

F«l™li.bur|ch   niMl 

o 

IS 

n 

"•»'"" - 

" 

I?"."','.'-   ,,. 

...  ... 

KeirHnnii" 


'C'." 


■..■_:  Clen-liind  ,■.„■.:..■....■.  ...1     72  . 

....  Utnallllll 7U 

..,.'  PlttHburiiib I     70  I. 


WaAlniiion  TeiriUny.... 


....]  BuriinKtou 

Zy  CiSc' Heii'ry !."!!"!!;!!!![" 
...I  Almotn  nnd  Fotuc-  1 
....;  Spukane  Fnltit. L. 


11 

Madt^^^S;? 

""■"»■■ 

:      ~^ 

--^■- 

" 

Ranges  of  temperafure  at  signal  rmire  i^nliona. — MontMy  ranges  in  fceneral  varied  ftflm 
45°  to  Go"  over  the  countiy  east  of  the  Jlocby  Mountains  and  I'rom  Xi°  to  fi")"  westward 
to  the  Pacific.  Thesmallest  ranges  were:  San  Frantisco,  22°;  Key  West  mid  Olympia, 
25°;  Red  Bluff,  28°;  Portland,  <>^.,  20°;  Ran  Di^o  and  I'ort  Ends,  ;B°;  Pike's  Peak 
and  Sacramento,  39".  The  largest  ivcre:  Kock  Creek,  Mont.,  88";  Fort  Sully,  79°;  Fort 
Baford,  78^;  Forts  Stevenson  and  Benton,  77°;  Biamartk,  7G°;  Fort  Shaw.  7.'j°;  Helena, 
72°;  Fort  A^sinnaboiDe  and  Huron.  71°.  The  daily  ranges  varied  in  the  diiTcrent  dis- 
tricts as  follows;  New  England,  22°  at  New  Shorelinm  to  34°  at  Boston  and  Fastport; 
Middle  Atlantic  States,  19°  at  Alhany  and  21°  at  Cape  May  to  29°  at  Lynehburg  and 
Sl°  at  Washington;  Sonth  Atlantic  States,  23"  at  Kittyhawk,  Macon,  SmithvUle,  and 
Charleston  to  30°  at  Augusta  and  Jacksonville;  Florida  Peninsula,  13°  at  Key  West  to 
25°  at  Cedar  Keys;  East  Gulf  States,  21°  at  New  Orleans  to  31°  at  Vicksbnrgh,  Mohilo, 
Montgomery  and  Pensacola;  West  Gulf  States,  21°  at  Port  Eads  to  38°  at  Denison  and 
39°  at  Mason;  Bio  Grande  Valley,  35°  ntljiredo,  Bmckettvilleand  Castroville  to  ■0°at 
Uvalde;  Ohio  Valley  and  Tennessee,  23°  at  Columhns  and  24°  at  Indianopolia  to  32°  at 
Knoiville  and  38°  Nashville;  Lower  Lake  region,  22°  at  Oswego  to  ■id"  Ht  Cleveland, 
Buffalo,  and  Hochestcr;  Upper  Lake  region,  20°  at  Gnmd  Haven  and  24°  at  Port  Huron 
to30°Bt  Dnlnth  and  31°  at  Alpena;  extreme  Northwest,  41°  at  Moorehead  to  48°  at  Bis- 
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marek  and  52°  at  Fort  Bnfoid;  Upper  Mifieissippi  Valley,  24°  at  Keokuk  to  83°  at  Saint 
Louis  and  37°  at  Saint  Paul;  Missouri  Valley,  31°  at  Fort  Bennett  to  35°  at  Huron  and 
43°  at  Omaha;  Southern  Slope,  36°  at  Jackshorough  to  46°  at  McKavett  and  47°  at  Con- 
cho; Middle  Slope,  40°  at  Dodge  City  to  42°  at  Denver;  Northern  Slope,  33°  at  Cheyenne  to 
41°  at  Fort  Keogh  and  North  Platte;  Northern  Plateau,  27°  at  Boise  a^  to  32°  at  Missoula 
and  36°  at  Eagle  Rock;  Middle  Plateau,  25°  at  Salt  Lake  City  to  36°  at  Winnemucca;  South- 
em  Plateau,  40°  at  Silver  City  to  46°  at  La  MesiUa  and  Phcenix  and  48°  at  Tucson;  South 
Pacific  region,  30°  at  San  Di^o  to  37°  at  Yuma  and  Los  Angeles  and  39°  at  Visalia;  Mid- 
dle Pacific  region,  15°  at  San  Francisco,  to  28°  at  Sacramento  and  34°  at  Red  Bluff;  North 
Paciilc  region,  18°  at  Olympia,  to  21°  at  Portland  and  22°  at  Rosehuig. 
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Pi'OtU. — In  tht  THrinuH  1  fatnHa  thc\ 
'  Sland  3d,  4th  Stb  ~ili   intl    llth  1 
I    tiu  Stiitis,  Ijrt  lo  IDx  0th   JOtI     So  tl 
1    17th  .iOth  ilat  24th  to  ^1     Enst 
SwKs.'M  41)    Hih  mil   I'th  I    1    ! 
Ohio  \  illny  jui  rem  (.■».•      1 
rrgion  I^t      i     tl     th     tl    !         I 
rrpon     il  U  "ll     !tl   t  I 

ntsajip   ^  ullt      iMt    kl  t     U  t       M 
IBth  to  a^th    Nutthem  W  [m.    lit 
fcrmtliem  HI  p*    hi   IHh   l>th   IJtIi   1-1 
,    MtdUePlnt  n  1«tt)ith  7tbtfll()th  1 
I    North  laoitie  tojat  re^on   1st   7th   all 
eih   llth    12tl    ISth  to  ieth   S^uth  I 
[  in  tbcSonthmiStjMenivpoTttbeoccacrDD 
■WilnjSngton  i5lh,  flrrt  killing  frost  of  i 


followijig  dates  New  En- 
t  30tli  Middle  AUun- 
I  5th  13th  14tb,  Kith, 
Ith  to  27th  West  (Julr 
1     (  f»nl(  \iitl(iy,  23th; 

I  1      I,OWM  I«k» 

L ] per  Luke 

I]    t  ijp*r  Mis- 

1    1  ih  to  15th. 

1  t    *Jtll,  30th; 

iHtt«:mt.ii; 

IMtoSmli; 
rrgion,  7th, 
ih     Stations 


tngtoSS"     Higliltwds  3d  first  kiUingA-ost  iriKnson     Churlottc  4th  fitst killing frnot 


y  huaivjnd  damaging      Darlfngtcti,  SStb, 


I    attrwum      Snif/  (a  of  «ii     Sumter  2 

r  Tei7  hca^V  niarlextoii  35th  verr  heaiy  and  damitgiDg  a\\  delicat«  plants  loA  In 
flu  open  uirnpputrcd  OR  if  scalded, -iGtb,  killing  thist.  Georgia.  Augusta,  34tfa,vegB- 
f  tiitimt  completely  destroyed,  gconnd  frMebardandthickieefaTQiedinplsoeB.  Qmtmui, 
}  ftSlh,  iccfoniitMJ;  nneskilled.  Florida:  Pi'iuucola,  4tli,  (Jcst  IroEtof  seseon.  Mnyport, 
I  SSth,  lln>t  light  I'trwl  of  seuAon.     Alahima :  Montgomery,  26tli,  flist  killing  Ixtmt  of  «eft- 

Mnhilci,  SSth,  kl11iDgn«st.     MUsiaippi :  Natchez, 4th,  veryheovyanddestrortivi-. 

Mom.-  NewOrteans,35Ih,firat1dUingft«stof  tbeeeuBon;  t1iiHdjuna(^nglh)9t''xtfodi.'d 
rerBfATly  the  whole  of  the  State.  Ttxaa:  Paris,  3d,  vei;  heavy  1^0Bt,seiionalydainiigitig 
le  cotton  crop;  flrstkilliugthietoftlieBeaeoii.  El  Foso,  10th,Qtatki]]i]ig(rofitof  theaea- 
mm.  Ooneho,  25th,  klUingvegetfttion.  Uvalde,S5th,  kiUiugvegettition.  Breckettville, 
3Gtfa,  killing  legetation.     Indian  TerrHoiy:  Fort  Gibson.  20tli,  killing  vegetation. 

Ire. — R^uding  its  formation  in  the  northern  sec-tions,  this  snlyect  is  considered  else- 
where in  the  Revien  under  the  head  ol'  Ice  in  Biva-e  and  Barbor*.     The  following  m« 
exccvtionnl  coses  of  ice  formation  in  the  stnitlieni  portions  of  the  country.     Ai'kimtiu: 
Uttle  Rock,  3d,  S4th,  SSth.     UaiMana .-  New  OrlwnB,  25tb,  thin  ice  thrmcd  on  qniet 
wat«r.     Reports  from  the  sugar  districts  say  that  Uw  eye)  of  Ih?  «uie  bavo  be«n  killed 
by  the  liurdfreeze.     Mtirylaad:  Fallston,  25th,  i  inch  thick.     Mimmaippi:  Fnycttc:,  34th, 
jt  inch;  25th,  )  inch.     Yicksburg,  34th,  first  of  season.    Alabama .-  Montgomery,  34th, 
SntCirseMon;  25th.     Mobile,  25tb,  tbick  ice  in  escposed  plncca;  smb.     HoM  CHroUm: 
r,  SSth,  fliBt  cold  day  of  the  seoaon,  ice  i  inch  thick  in  the  streets.     Darlington, 
,  '^lentyof  ice."    ChBTlestou,  25th,  lorgequontjticsof  iceformedlnnl)  portsoftho 
y  sna  nmtdned  namclted  nntil  10  a.  m.    Stalcbncgh,  4th;  25th|  jinchihick.    North 
.'  Wilmington,  251h,  ice  in  exposed  places  j  inch  thick.     Lenoir,  18th,  ITlh. 
u.Tisnni,  16th,  first  of. sciii<oii.     lhtnc»iee:  Ash  wood,  leth.     Austin,  SOth.      li-ras;  Aos- 
■Hn,  SSth.     Clarksville,  2<lth;  -24th,  1  to  |  inch  thick.     McKavett,  24tb,  {  inch;  *25th. 
plWtOriffin,  19tli.     Bnu^kctlville,  SSth,  i  inch,  fli^  of  season.     Denison,  S41b.     Cosro 
Viod  Vlctorin,  24th;  '2.^th,  in  exposed  places.     yirrri«ia-  Johnsontown,  IGth.    Indiim 
■   nrrHorp-  Fort  Sill,  inih,  ?  inch,  first  of  season.     Fort  Gibsoti,  -iilth,  1  inch. 

PBECIPITATION. 

.  The  general  distribulionof  raiutUlfnr  the  month  of  November,  1881.  is  shown  on  Chart 
ho.  Ill  from  IhcrcportaofoverGOOstations.  From thotablcintheleftrhandcomerof  the 
'  is  obtiuiiiHl  II  monthly  average  for  eachoftlieyatiousdistncte,det«nuined  from  the 
*.  of  Signal  Service  stations,  added  lo  which  is  a  comparison  of  the  present  mouth 
jlltli  such  a verajins  for  several  jcaiH.  A  comparative  examination  of  the  rBliiflill  chart 
(erwilB  theexistsiitcof  aliirj^arfa  nf  L'sucat  L-uihr.ii-iil  hy  Hi^'  |iiir:iHi-l.-iiiC3ll°and48°N,, 
d  the  meridians  of  77°  and  UK)"  M'.  Witliin  tlii-^cxi.  i.-Im' i  ■ -khi  iIirili|i:irlnrLwof  cx- 
» in  the  extremes  from  t'.'-i'i  iutb  iu  llic  .Siiinli  .i!  I;:!it  ,r  m  lii-:  in  -jjid  inches  in 
It  Missonri  Volley.  E.tcepfini!;  Ihf  Soolli  Ai  l:iiiiii  ^i.iii->  iin  i^>  i.^  a  continuous 
■  iMjy  along  the  Atluiitic  const  from  FliuiiU  iH.iim.siiU  urjiilicastward  to  llio 
„jritime  provinces.  On  the  Pacific  eoaat  there  is  uu  unbroken  urea  of  deficiency 
Jb,  Onlifiumia  northward  to  Biitish  Colamhiu,  the  depnrtnTes  nuiging  finm  0.(^ 
E^HMdle  Pacific  Coast  region  to  1.54  inchos  in  Nortli  Pacilic  Coast  region.  As 
Jintw^Htinn  tomparisou.  the  following  maximum  deportnres  fVom  theavcngo 
l^tcn  foreMh  yenrsinu!  1872,  together  with  the  oorresiMmling  districts:  1^<T3.  large 
fiency,  Lower  Miasonri  Valley;  1874,  +3.88  inches.  North  I^ifie  Coast,  r^onund 
U.l>il  iQ^be^  WwiiwiiGnlf  Statoii)  1^5,  -|-5,4(l  inches,  Middle  and  North  Podilc  Const 
IS  and  +3-U5  indies,  Ohio  Valley  and  TonneBset';  1870,  —2,00  inches,  Ohio  Valley 
10  Sie.  PT  : 
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and  Tennessee;  1877,  -f'^-^  iniihes,  Middle  Atlantic  States  and  -^-2.23  incheSi  Upper 
Lake  region;  1878  -f2.G4  inches,  Saint  Lawrence  valley  and  — ^2. 00 inches,  Middle  fuid 
North  I^acific  Coast  regions;  1879,  -f^-^*^  inches  Lower  Missouri  YaJley  and  -\-2.65  inches 
Upper  Mississippi  Valley;  1880,  — 5.33  inches,  North  Pacific  Coast  n^on  •and  +3.38 
incrhcs,  Western  Gulf  States. 

Ihriations  from  average  precipitation. — T'nder  this  heading  departni-es  cxhihited  by  the 
re])or1s  from  the  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative 
monthly  niinfalls  in  the  lower  lelVhand  comer  oi^ Chart  No.  III.  The  following  items 
of  impoi-tance  in  connection  with  this  subject  are  rcporteil  by  voluntary  observers  :  lUi- 
noitt:  liiloy,  monthly  rainfall  0.40  inch  above  the  average  for  the  ixist  twenty  years;  au- 
tumn of  the  present  year,  wettest  ever  reconled,  the  tot;il  precipitation  being  6.96  inches 
more  than  the  average  of  this  season  for  the  pa«t  twenty  years,  iuid  2.83  inches  more 
than  the  maximum  for  that  period  which  occurred  in  1868.  Kansaa :  I^wrence,  monthly 
rainiall  0.10  inch  al>ove  the  average  for  the  i>ast  thirteen  years.  Yates  Centre,  monthly 
rainfall  O.CO  inch  alK)ve  that  of  1^0.  Wellington,  monthly  rainlall  1.11  inches  above 
the  average  of  the  i>ast  two  years.  Maine :  Gardiner,  monthly  rainfall  1.19  inches  below 
the  average  of  the  i)ast  forty-live  years.  Maryland:  Fallston,  monthly  rainfall  0.75  inch 
below  the  average  for  the  past  ten  years.  Massachusetts:  Worcester,  monthly  roiniall 
0.10  inch  above  that  ibr  1.^80.  31issovri:  Saint  Louis,  Missouri  Weather  Service  reportB 
monthly  rainfall  6.32  or  3.37  inches  above  the  average  of  past  forty-five  years;  this  rain- 
fall has  been  exceeded  but  three  times  since  1839  viz.:  in  1847,  1869,  and  1876,  when 
the  November  rainfalls  were  8.63,  7.4H,  and  11.55  inches  respectively.  New  Hampshire: 
Cont(>ocookville,  rainfall  slightly  below  the  average  of  past  ten  years.  New  Jersey: 
monthly  rainfall  3.07  inches,  or  0.70  below  the  average  for  jiast  thirty-eight  years;  this 
monthly  rainfall  has  been  exceeded  in  twenty-two  of  the  preceding  thirty-eight  years; 
autumn  rainfall  4.26  imhes  below  the  average  of  this  season  for  the  past  thirty-ei^t 
years;  the  largest  rainlall,  17.60,  occurred  in  the  autumn  of  1847;  smallest  rainfall,  6.01, 
occ!urred  in  the  autumn  of  1879.  The  quantity  of  rain  for  the  autumn  of  1881  has  been 
exceeded  in  every  year,  at  this  season,  but  one  (1879)  during  the  past  thirtj'-eight  yeore. 
New  York:  North  Volney,  monthly  rainfall,  1.2ii  inches  below  the  average  of  the  past 
''nine  years;  rainfall  for  autumn,  2.68  inches  l)elow  the  average  for  this  season  for  the 
past  nine  years;  the  autuuin  of  18><1  has  been  the  drj-est  on  record.  Palenno,  monthly 
rainfall  2.50  inches  below  the  average  of  the  past  twenty -two  years;  largest  monthly 
rainfall,  8.30  inches,  occurred  iu  H03;  smallest  monthly  rainlall,  1.40  inches,  occurred  in 
1867.  Waterburgh,  moiilhly  rainfall  0.23  inch  above  the  average  for  the  past  ten  years. 
Virginia:  Wytheville,  the  following  reiM)rt  is  made  by  Mr.  Howard  Shriver,  voluntary 
ol)server:  "  l^ainfall  for  November  dilfored  little  from  the  average,  conse<iuently  the 
amount  of  rain  due  for  the  year,  thus  far,  remains,  as  at.  the  end  of  October,  deficient." 

Special  heavg  raina. — 1st,  Kiumittsburg,  Md.,  2.94  inches;  Pike's  Peak,  2.91.  6th, 
New  Orleans,  2.90;  Mobile,  4.50  in  ten  hours;  Pensacola,  3.54;  Fort  Barrancas,  Fla., 
6.07  in  twelve  hours.  6th  and  7th,  (ireen  Springs,  Ala.,  3.07.  7th,  Highlands,  N.  C, 
2.50.  7th  and  6th,  Ennnittslmrg,  Md.,  3.80;  p:ilsworth,  N.  C,  3.00.  Hth,  Mount  Wash- 
ington, 2.81;  Shreveport,  2.50.  Otli,  Highlands,  N.  C,  3.10.  11th,  Niles,  Mich.,  2.67; 
Chicago,  3.18,  Vicksburgh,  3-52,  Point  Pleasant,  I^i.,  4.02.  11th  and  12th,  Coldwater, 
Mich.,  3.10.  14th,  FortCJaston,  Cal..  2.38.  18th,  Springtield,  111.,  2.70;  Indianapolis, 
4.30;  Columbus,  2.81 :  Champaign,  111.,  2.72;  Boonville,  Mo.,  3.10;  Hermann,  Mo.,  2.70. 
IDth,  College  Hill,  Ohio,  2.50;  Thatcher's  Island,  Mass.,  3.19.  23d,  Cape  Henry,  Va., 
2.«1. 

Lorgent  inonthh/  rainfnlfs. — Mount  W;u<hington,  15.10  inches;  Thatcher's  Island,  Mass., 
11.28;"  Kmmittshiirg,' M(i.,  11.00;  Highlands,  N.  C,  9.69;  Indianapolis,  9.36;  Oape 
Henrv,  Va.,  8.9(1:  Point  Pleasjuit,  La.,  8.60;  Ellsworth,  N.  C.  8.50;  Chamoi-s  Mo.,  8.34; 
Ashwood,  Tenn.,  h.iO;  Port  Barrancas,  Fla.,  8.09;  Port  Stevens,  Oreg.,  7.88;  Champaign, 
III..  7.78;  ColdwatfT,  Mieh.,and  New  Corydon,  Ind.,  7.42;  Mobile,  7.36;  Fort  Canby. 
Wash.,  7.29:  Pensacola,  Fla.,  7.27:  New  Orleans,  La.,  7.24;  Auburn,  N.  H.,  6.96; 
Springfield,  111.,  6.93;  I»ortland,  On'g.,  6.91:  Niles,  Mich.,  6.81;  Olympia,  6.75;  Saint 
I^mis,  6.71;  SaintCharlcs,  Mo.,  andMascoutah,  111.,  6.60;  Little  Kock,  6.50;  NewShore- 
hani,  K.  L,  6.47;  Northport,  Mich.,  6.30;  Evansville,  Ind.,  6.25;  O'Fallon,  Mo.,  Anna, 
111.,  Fayette,  ^liss.,  and  lx.noir,  N.  C.,  6.10;  Vicksburgh,  6.07;  Jacksonburgh,  Ohio,  6.05; 
and  Norfolk,  6.04. 

Snuillest  monthlg  rninffills. — Bro>\'ns  and  Tecoma,  Nev.,  Terrace  and  Kelton,  Utah,  Mari- 
copa, Wilcox,  Yuma,  and  Tucson,  Ariz.,  and  Indio,  Cal.,  none;  Sto<^kton,  Tex.,  and  Fort 
Washakie,  Wyo.,  0.07  inch;  Williams  and  Spadra,  Cal.,  O.OH;  PifK-he,  Wadsworth,  and 
Toano,  Nev.,  and  Willow.s  Cal.,  0.10;  (rolconda,  Nev.,  and  Campo,  Cal.,  0.11;  SanDi^o 
and  Ncwhall,  Cal.,  and  Kapid  City,  I>jik.,  0.12;  Smithville,  Dak.,  0.14;  Fort  Meade, 
Dak..  0. 15:  San  Feniando,  Cal.,  0.16:  Humlwldt,  Nev.,  0.18;  Fort Wingate,  N.  Mex.,  0.19; 
]*romontory,  Utah,  0.20;  Fort  Verde,  Ariz.,  0.21 ;  Carlin,  Nev.,  and  Princeton,  Cal.,  0.22; 
Los  Angeles,  Cal.,  0.27:  Sumner,  Cal.,  and  Terry's  landing,  Mont.,  0.28;  Cheyenne, 
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I;  HallM:k,NBv,,PTm;i>tt,Aiw.,i«idTiUjin-,  Cat,  0.30:  Itotdon,  Oil., and  Port Snlly, 
,  0.31;  WinDcninccK,  Nov.,  and  Camp  Thomae,  Ajie.,  0.33;  Analidm,  Cat.,  and 
-ICC.  Art!.,  I).:U;  BinmBrrk,  Dak..  0.:«;  Phwnis,  Arii.,  0.3«;  Norlh  PliiUc,  0.37; 
1,  Cal.,  0.38;  Fort  BufoTd,  Dak.,  O.M;  SimtJi  Bubom,  CbI.,  0.10;  WitJtcnhmgh. 
OAl;  Vriarta,  Col.,  nnd  Furt  PJHolt,  Tex.,  0.*2:  Fort  Bridgci,  Wj-o.,  iind  Fort 
Koojtli,  M(int.,  0.44;  UnrOD,  Dai,,  (t.45;  Marced  and  Oo«hen,  Csl.,  0,47;  ftlason,  Tvx., 
..n.l  Snini  Vjui*i,l,  Mlim,,  0.48;  Lordahnish,  N,  Mex.,  0.49;  Ot^a,  Nev.,  Moniatan 
.iml  l\>t1  Tollen.  Vak.,  El  ruM and  CoiKrho,  Tex.,  andGcncsco,  III.,  0.50. 

""-     nlifi  ^nried  in  Sew  EngUnil  from  Vi  to  20;  Middle  Allantie 

■ii'iiiiir;  ."^liiUs,  tl  to  15;  Florida  reninsula,  8  («  lOj  Eust  (Julf 

:■-■-  etol6;  Ohio  Vftll^anaTentiMsee,  II  bi  1(1;  Lom-j 

:Kl'  legion,  I5tv>'i4;  extreme  Nortliwest,  10 to  17;  I'liiter 

';.-~.uri  Valley,  0  to  12;  Kortlwm  Slope,  7  to  IG;  Middlt 

.-.U.i,i,  1  io7;  NHrtliernPlutean,7tol5;  Middle  Platuuu,  UIdII; 

___  rlatoiu,  0Lri5;  XorlUrocific  Coast  region,  13  to  IB;  Middle  PatiificCoaBl.ivgion, 

90Dtli  PadHc  Ooaet  region,  0  to  3. 

whr  diis*. — Tli^  unmber  viuiod  in  Ncvr  England  from  8  to  IS;   Middle  AttauUi.' 

J,  7  to  17;  SoiiUi  AUanliu  States,  5  to  IS;  RorUiii  PtniiL'^ulH,  r>  i..  >i;  Kusi  (jnir 

.t,  fttu  10;  Western  Qutf  StatM,  U  to  ]  1 ,   I.  ■,  '.■.,i..l-  \".ili,  »,  ■:  i..  I  i     i"'!ii..  "'.'  .il-. 

P'TUUM«B(«,  0  to  13;  Lower  Lake  r^on  I  :  . 

eNorthwest,  1  to  13;  Uiipvr  Miasiasi|)|>i   ^  .-.■.'  i  i 

■     n»Iop<',4  toll;  MiddIcSlope,21-i.".,  .-i.,;..  ,i,.  ;.,.■  ■..,..„,, 

u,  2  to«i  Nortliem  J'liiii^u,,  .-  !j  lU,  .\.;iili  i'.iuUi.  '-.u.u-.i.  ii.jiiuii, 

U'  C«tat  rej^iOB,  2  to  3;  SoiUli  i'acifii:  C'oiist  rtf^ou,  0  to  2. 
"folb.— Mount  Wiuhington,  about  «2.a0  tnchts;  Ptkc'a  Paik, 
iKi;  Summit,  Cat., 30.50;  Tructee.  Nov.,  27.00;  Moorhwid,  Minn,. 
!  1,00;  Boca,  Ney.,  12.00;  Helena,  Mont.,  11.00;  Vunktou,  S,60i 
Mevenaon,  Dak.,  8.20;  MU\,  Cal.,  9.00;  Fort  Mumulo,  Mont., 
7.IHI;  Fort  Bennett  and  Fort  Shaw,  Dak.,  O.IH);  Fort  Afflinnihoine, 


,fi.O0. 


»  Ml  in  thr  ■ 


IS  diat 


wf..ll<wi:  NpwKn- 


-wipi" 


Misaouri  Valley,  2(1,  3d,  mh,  imh  l< 
■ni.  Northern  Stone,  Int.,  2d.  4Hi  to  IV 


.    *«.    ^lu    Ui    J -,--1      II,     ..,11  II  

.  2d,  3<f,  7th  Ui  :4th,  nth  lu  l;!ili,  j;;ii, -:iili.  .:i>M-  - .-n  ,-|i 

li.  imd  Fort  Elliott,  11th,  niih;  tuuLLitni  rinlcau,  I'l ,  m  li,  -i  k  in  1 1 
Mill.]].' Plateau.  ]st,2d,6tti  to  13t!i,l,itli(olSf.l.,-JMii.!^nl,.  \.,.n,.-i„ 
'  mil,  13th,  14th,  16th,  17th,  20th,  22d,  23d,  :;r>il>.  ■i.rii.  Ml,,  ,;<-(!,: 
■  M'^jioa,  Albany,  Or«g,,  Kith,  14th,  and  Ro5pI»ii;:Ii,  r,ili.  i:.,~,-~  „l' 
iii>w  werereportcd-oslbltows:  Pneblo,  Colo.,  1111],  n.-|"iii-  Irimi  "(nt. 
m  (Colorado,  and  nnrtliern  New  Mexico  show  cxtt-edinjjjy  hiiiTjuiiow 
X  hourH ;  eastward  to  Crown  Luke,  from  <j  to  8  inches  tell,  while  from  Lo- 
(fiVd,  18  to  ai  Inches  were  reported;  all  cntsfQll  and  heavy  drifta  forming mp- 
^  woH  the  heaviest  anow-etorm  in  New  Mexico  and  Colorado,  that  the  Santa  F^ 
[■r  encountered.  Linooln,  Nebr.,  10th,  violent  storm,  snow  falling  ut  the 
Uof  ODeinclipeihonr.  Cheboygan,  Mich.,  4th,  6  inches  fell  during  the  night,  Oibot, 
t,  mow  fell  to  the  deplJi  of  14  inches.  'Winiiepeg,  Manitoba,  17tb,  very  heavy 
anna  dming  the  past  few  days;  all  railway  work  suspended,  tiaiiia  hJockoded, 
IK OODtracta  closed  for  the  season.  8bennan,  Wyo.,  lltb,  blinding  snow-stormsAd 
IriltK;  overland  trainR  abandoned.  Milford,  Pa.,  23d,  very  heftvy  snow  flirongb- 
laConnty.  Jamcslown.N.  V,,  4th,  furious  storm  all  day;  I2iuI^beedcepiunaml- 
rt  of  county.  Portsmouth,  N.  li.,  4th,  very  heavy  atormthroughontweatempor^ 
SfwrWjit-,  Friendship.  N.Y.,  4tli.  snow  fell  to  adepth  of  8  inches,  Ellsworth,  N,  C, 
iiii^rniiTpdivitti  iiimv  'J  lib.  iii<iiiDlain«  coveTcd  witliBuon',  whiiili  is  blown 
I-  III  in.:l.i  ii  ii'iii  II  iik,'UBnow-5torm,althoughtheweatheriadeAr. 
■  ■  ■^■■'leighing, 
'  ■     I  ■  ■■I  from  R40to  8.55  p.  m.    liodicslnr,  28lh, 

i'>!'    v,ii!i,(i   I  iV^  of  zenith.     New  Haven,  30th.     Lansing, 

lelomlleBSBky.laatinsfifteenminnleB.     Eis- 


^.  IXtk.,  iBlh. 
H  of  Mine  on 
'i  Oenw,  .1 


ijrmaut  at  rnd  of  vkiMIi — ^nint  VinwrnI,  Minn.,  10  inches;  Pike's 
Umtttilla,  Oreg.,  and  Mount  Waehiugton,  4;  Helena,  Mont,,  and 
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Dayton,  Wash.,  2\;  Embarrass,  Wis.,  2;  Escanaba,  IJ;  Franklin,  Wis.,  and  Moorhead, 
Minn.,  1;  Mendon,  Mass.,  |;  Neillsville,  Wis.,  and  Alpena,  Mich.,  i;  Fort  Benton,  Mont.,. 
Springfield,  Mass.,  and  Des  Moines,  i;  Salt  lAkeCity,  1  to 5;  D^'beny,  Pa.,  2  to  3;  Mar- 
quette, Mich.,  La  Crosse  and  Madison,  Wis.,  Albany  and  North  Volney,  N.  Y.,  and  Morri- 
son, 111.,  trace. 

SUet. — Sedalia,  Mo.,  17th,  heaviest  storm  of  the  kind  ever  before  experienced  in  this 
section ;  shade  trees,  fences,  and  buildings  heavily  coated  with  ice,  the  liist  mentioned  be- 
ing greatly  damaged;  loss  to  city  estimated  at  $5,000.  Springfield,  HI. ,  17th,  trees,  tele- 
graph wires,  and  fences  covered  with  a  heavy  coating  of  ice;  telegraphic  communication 
seriously  interrupted.  Carrollton,  HI.,  17th,  trees  covered  with  ice  and  in  numy  cases 
badly  broken;  telegraphic  communication  seriously' interrupted.  Boonville,  Mo.,  17th, 
unusually  heavy  storm  of  sleet  causing  great  damage  to  orchards  and  shade  trees.  Clin- 
ton, 111.,  17th,  one  of  the  heaviest  storms  of  sleet  ever  known  in  this  8e<'.tlon;  great  dam- 
age to  orchards.  Independent^?,  Mo.  18th,  very  hea>'y  and  disastrous,  followed  by  snow. 
Griggsville,  111.,  18th,  worst  storm  of  sU^t  in  the  past  twenty-five  years;  the  damage  to 
fniitond  shade  trees  was  considerable;  many  trees,  six  inches  in  diameter,  were  snapped 
off  by  tlic  weight  of  the  ice.  Highlands,  N.  C,  24th,  during  morning  a  frozen  mist  like 
sleet  covered  the  forest.  Port  Huron,  2.'Jd,  11.15  a.  m.,  during  storm  great  sheets  of  sleet 
swept  over  the  city;  continued  until  2.10  p.  m.,  when  it  turned  to  rain.  Nortbport, 
Mich.,  25th,  3  a.  ni.,  accompanied  by  an  exceedingly  violent  gale  causing  a  great  many 
wrecks  on  the  north  shon*.  of  I^ake  Michigan. 

Hnil. — Near  Dry  l*ond,  Jiurkson  County,  Ga.,  8th,  causing  great  damage  to  crops,  de- 
stroying cotton  and  l>eatiiig  the  bark  ofl:'  trees  and  stumps;  five  days  after  the  storm  hail- 
stones were  found  in  some  places  16  inches  deep,  many  stones  being  as  large  ns  partridge 
eggs.  Fall  River,  Mass.,  15th,  greatest  fall  of  hail  tliat  has  l)een  experienwd  here  for 
years. 

REtATIVK  irX'MIDITY. 

The  percentage  of  mean  relative  humidity  for  the  mont«li  rangers  as  folljpws:  New,£n* 
gland,  from  71  to  ^^Middle  Atlantic  States,  66  to 78;  .South  Atlantic  States,  71  tddl; 
pnorida  Peninsula,  71  to  7«;  Kast  Gulf  States,  72  to  78;  West  Gulf  States,  60  to  81:  Hio 
Grand  Valley,  67  to  KJ;  Ohio  Valley  and  Tennessee,  67  to  77;  Lower  Lake  region,  65  to 
76;  Upper  Lake  region,  75  to  H'^j  Kxtreme  Northwest,  61)  to  87;  Northern  Slope,  68  to 
7:i;  Middle  Slope,  4\)  to  76;  Soutli«Mn  Slope,  52  to  70:  Southern  Plateau,  42  to  6J;  Mid- 
dle IMateau,  40  to  65;  Nortliorn  Platvau,  (>»  to  K5;  North  Pacific  Coast  region,  82  to  86; 
Middle  Piu'.i fie  Coast  region,  56  to  64;  South  Pacilic  Coast  region,  39  to  61.  High  sti^ 
tions  report  the  following  ]MT(vntages  not  corr<*cted  for  altitude:  Pike's  Peak,  76.2;  Den- 
ver, 60.2;  Cheyenne,  5H.2;  Mount  Washington,  HiiA). 

WINDS 

The  prevailing  winds  during  the  niontli  of  Novi'nil>or,  IHhI,  at  Signal  Service  stations 
an?  shown  on  Chart  No.  H,  by  arn»wR,  which  fly  with  the  wind.  In  the  South  Atlantic 
and  Va\M  (Jiilf  States,  iiorthciusterly;  in  the  Middle  Atlantic  States  aUd  Ne\%-  EttglaiMl, 
northwesterly:  in  the  I^iike  region,  Ttmnessee  and  Ohio  Valley,  southerly;  in  the  Upper 
Mississii)pi  and  Miss(mri  Valleys,  northwesterly:  in  the  Western  Gulf  States,  inelnUIng 
Texas,  southerly  and  northerly;  in  the  liocky  Mountain  and  Platinin  regions,  \'ariftble; 
in  the  North  Paeilie  Coast  region,  southerly:  in  the  Middle  and  South  Pacific  eoMt 
regions,  north  to  west. 

Ihtnf  nwvnnnifs  of  fhf  air. — Tlie  following  are  tlui  largest  t(»tal  movements  at  Sij^kial 
Service  statious:  Mount  Washington,  :>l,:r7."»  miles;  Pike*s  Peak,  l?,^!?!;  Dt^lawftre 
Hreakwater,  12,J=^(»1:  Capt^  May,  12.675:  Kew  Shoreham,  K.  I.,  12.51)1:  Wood*s  Holl, 
Mass.,  12.:?70;  Thatcher's  Island,  Mass.,  il.:^:$7:  Sanduskv,  11,250:  Sjindv  Hook,  11,143; 
(Irsind  Haven,  11.011;  Indiariola.  10,W86;  Erie,  10,5?»R;  Kittvhawk,  WJ^i):  RocKestdr, 
Ml'XiHi  Port  Ends,  U.,  10,:WO:  Milwaukee,  10,12^^:  P.uffiilo,  iri.114:  Msdison,  WJ&, 
J),K^1:  Champaign,  111..  i),f¥)f^'.  Cape  Henrv,  Va.,  1>,712:  Hatter.iM,  N.  C,  f^,mi;  l>0Tt»- 
month,  N.  C.  JMJDS:  IJamegat,  N.  J.,  9,:r79;  Cleveland,  !),rl?*:J:  Alpeiiii,  Mich.,  9,IT9; 
Galveston,  0,17^:  Port  Tlnn)n,  J),011;  North  Platte,  K1)27:  KeV  West,  »,H2«;  Mobf- 
hoad.  Minn.,  8,H10;  Saint  Vincent,  Minn.,  8,722:  Saint  iiOim,  H,618;  Otimha,  S^CM] 
Huron,  Dak!,  8,401):  Dodge  Citv,  8.402:  Fort  Rtevenscm,  Dak..  8,,T7H:  Oliovenne,  W,:«0: 
Burlington,  Vt.,  ^^,:M6:  Kaniuette,  8,:W9;  Fort  Sill,  Ind.  T.,  8,:Vi:J:  Detroit,  K815; 
Oswego,  8,121:  Newport.,  K.  I.,  8,009:  Toledo,  8,090.  Thesmallesfvare  MisVMMila,  Mont., 
9:r>:  La:Mesilla,  X.  Mex.,  1,0^2;  Lvnehburgh,  1,:J78;  Phcrnix,  Ariz.,  1,511;  HilverCif^-, 
N'.  Mex.,  1,526:  Visjilia,  (^al.,  1.8H7:  Salt  Lake  CHty,  2,205:  Uvalde,  Tex.,  2,:?25vAii- 
gu»<ta,  Tta.,  2.:58:J;  Lewi.stfm,  Idaho,  2,:;i«):  Spokane  Falls,  Wash.,  2,6*24:  Laredo,  Tlex., 
2,615;  Ked  Hluff,  2,858;  Boise  City,  2,8(51;  Ilorence,  Ariz.,  2,0*J1. 
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-  "■■  -uitniiit  •(!'  Sluunl  WaahiOBluu  Uiu  folliiwing  high  velocities  w-'iv  le- 

^^  ,  lOUi;  100  miles,  NW.,  SOth;  BS  mile^  NW,.  9th,  I'Hh    ^■■h"-i- 

-  \ier  liimr  vivn:  rcportod  tVnra  '3A  to  23d  und  tcom  'Jllh  i<>  'Unh 

'     '  "I  v^loaitjr  ol"  (tti  mllce  was  roporteil  ^iH  ruiiu-vs 

*'"  Jiil™  per  hour  Wi-rr.' i'i')iii[lril 
nil.     uilii-r  -iiirii.ii*  rcpcjrtlnjt 

I' ii'-i.'i     M.ujt.,  o^tlilJlet, 

P.  «  ,  l.;.l>-  |.,-.„;.rct.  BO.  W., 
Uli.M-.-M,,i,.l,  .M.ii<a,.5C,  NW., 
m:ixmui.i,  v^ueity.  G(i,  NW., 
i  liteakwaUr.  51.  NW.,  21th; 


.  IStli.  IBth;  velocitiw  BKOwdimt  ■'"'* 
li,  13th,  14th  to  16tk,  iat]i,  l»th.  ' 
«  per  twrnr  or  orer  aiv  aa  fcllowi 

,.  19lh:  NoHJi  r\aUv.  ho,  NW,,  4th;  Fort  Bufijni.  : 

i;  Induuiola,  uC,  N.,  2d;  Handtukj',  .'W,  W.,  14th:  'I'li 

i;  Wood-a  Holl,  Mass.,  50,  NW,,   SOth;  Cape  Muv 

I,  Bt,  KW.;  4tb,  Ibth,  and  CG,  NW.,  a4tb;  Detona 

•  Hwiry,  Vs.,  62,  NW.,  3d,  4Ui;  Kittfhawk,  52,  N.,  4Ui. 

iealttomu. — Neur  Fort  Bii^ly,  Minn.,  '25th,  verj  violent tornadomoved  from  south- 

;  to  northeanl,  causing  great  (l«tnictioii  of  property,     A  large  black,  funnel-ahaped 

J  ui'pruUFhed  rapidly  IWini  the  weal,  und  when  near  by  the  center  of  the  cloud  ap- 
lx.:irr-<)  la  ihaDge  ita  color  to  u  dirty  gr««ii  and  purple;  lightning  flaahed  itnd  heavy 
ihiitui^'t  rolli^d.  WhUe  the  dork  cloud  waapagaing  the  wind  nhirl^  with  indeacrifaable 
iii|>Hlil,\  :  I'll'-  nuui  was  thrown  a^infrt^a&et:  and  his  side  smashed-,  another  was  carried 
high  iu  ilic  uir  and  thrown  lifelesx  on  the  ground,  his  clothing  being  entirely  stripped 
frum  Ills  liody.  Wilddacks.  prairie  chickena,  and  domestic  fowls  were  killed  in  conaid- 
■■i-jbti'  Eiiiiiilwra  and  entirely  stripped  of  IbathetH;  in  sonie  instances  hameas  was  com- 

£tL-tt.-]T  tfiru  from  thi'  baclci  of  horaes  and  the  itniniula  killeil  or  badly  wounded.  All 
onaes  in  the  ttack  of  the  storm,  were  entirely  demoli.'ilied.  Fnyettc,  Mias.,  11th,  ut 
■at  Ibur  milea  east  of  station,  a  violent  tornado  auddvuly  made  its  appeoranco  in  a 
emha's  yard.  Every  tree  wna  blown  down  and  nuiuy  were  scattered  in  all  dirw- 
In  the  house,  crockery,  etc.,  was  broken,  bnt  the  building,  a  strong  ftame,  wua 
njnred,  the  doors  and  windows  being  open.  An  eye  witness  states  that  the  aJr  was 
wilii  flying  timber.  Tbe  tornado  passed  off  very  qnickl^,  and  lifted  Iroin  thei 
jn^mnil.  lining  no  other  domago  ibr  a  considerable  distance  until  it  again  descended  to 
tlir  riirlli,  when  it  entirely  demolished  a  dwelling  and  a  cotton-house,  scattering  and 
ivirrviiiu  Ibiiir  contents  great  distances.  Varioos  articles  of  clotbiog  were  seen  whirling 
tliiwigb  Ihi^  air.     Its  track  was  narrow  and  abont  eight  miles  in  length. 

VEBtFICATIONS. 

-T!i('  ilctailed  comparison  of  the  tri-daily  indicationa  ibr  November,  with 

"  :  '"ts  tiir  the  succeeding  twenty-lbnr  honts,  shows  the  general  percent- 

<  <  ha  fltl.02  per  cent.    The  percentages  for  tbe  four  elements  are; 

lion  of  the  Wind,  81.96;  Temperature,   87.71;  Barometer,  86.0.1 

ilLual  districts  they  are:  For  Neiv  England,  87.3;  Middle  Atlantic 

.    \Uaulio  Stfttei,  89.8;  EastemGulf  8ta1«e,85.4;  Western  Gulf  States, 

>{^on,  80,3;  Upper  l.ake  r^on,  84. G;  Tennessee  and  the  Ohio  Yalley, 

ley,  86.4;  I^ower  Miesonr)  Valley,  80.6;  Northern  Pacific 

Pacific  Coast  region,  86.S;  fjonthem  Pacific  Coast  r^ion, 

aions  to  predict  ont   of   3,690,   or  2  per  cent.     Of  the 

been  mmie,  130,  or  3.60  per  cent,  are  considered  to  have 

per  cent,  were  one-fburth  verified;  367,  or  10.16  per  cent. 

verified;  414,  or  11.46  per  cent,  were  thiee-foorths  verified;  2,584,  or  71.54 

Iblly  verified,  io  liir  na  con  be  ascertained,  liom  the  tri-duUy  reports. 

tignait. — 321  umtionaiy  ugnala  were  displayed  during  the  month  of  No- 

._i,  of  which  199,  or  (10.09  per  cent.,  were  fully  justified  by  winds  of  25 

Iionr,  or  over,  nt,  or  within,  a  radius  of  100  milea  of  the  station.    Sixty-* 

displayed,  of  which  51,  or  76.12  percent.,  were  ihlly juatJ- 

79,10  per  cent,,  were  justified  as  to  direction;  61,  or  91.05  peicentL.  were 

b)  velocity ,  and  4,  or  5.97  per  cent.,  completely  failed.    Twenty-one  off-shore 

f  J ^  from  cautionary.     Two  Northwest  signals  were  disjdayed,  both  of 

Dstifiod.     Two  hundred  and  ninety  signals,  of  all  kinds,  were  dia- 

~',  or  86.89  per  cent,  were  Rilly  juatiSed.    Tbe  above  does  not  in- 

Ot  07  display  stntiona,  where  the  veloeily  is  only  estimated.     One 

.  ae  winds,  of  25  miles,  or  over,  were  reported,  for  which  no  signals 

Forty-nine  signals  were  ordered  late. 

SAVICATION, 

je^tnaUr  in  rivcrii. — In  the  table  on  the  right-hand  side  of  Chart  No,  III  aregiven 

bitpjtwt  add  lowest  stages  of  water  as  observed  at  Signal  Service  stations  during  the 

Ji  of  Nvvernber,  18S1.     The  ivater  in  the  Miraouri  River  has  remained  at  a  very 


^      »- 


150  REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 

low  stage  throagbout  the  month,  being  at  all  stations,  even  on  the  date  of  highest  water, 
from  10  to  18  feet  Inflow  the  dan^r-line.  In  the  Mississippi  River  there  has  been  a  mod- 
erately high  stage  from  St.  Paul  to  Dubuque;  at  Davenport  and  Keokuk  the  water  has  been 
from  1  to  5  feet  above  the  danger-line;  at  St.  Louis  within  six  inches  of  the  danger-Iiiiey 
and  from  Cairo  to  New  Orleans  all  stations  remained  from  4  to  8  feet  below  the  danger- 
line.  In  the  Ohio,  Cumberland,  Tennessee,  and  Monongahela  Rivers  the  water  re- 
mained ([uitc  low  throughout  the  month,  the  highest  being  at  Pittsburgh,  where  it 
reached  within  eight  feet  of  the  danger-line.  In  the  Red,  Arkansas,  Savannah,  and 
Sacraniciito  Rivers  no  changes  of  importance  took  place;  water  quite  low  thron^hont 
the  month. 

Icr  iiirinvf:  anil  hirhors. — f^iginaw  River:  East  Saginaw,  25th,  ice  forming  rapidly  And 
lK'0i)le  reported  crossing  on  the  ice  at  Zilwaukee.  Bay  City,  34th,  ice  formed  during 
the  night,  and  on  tlie  following  day  river  full  of  broken  cakes  of  ice.  Dakota  Siver: 
Morriston,  D:ik..  14th,  river  frozen  over.  Embarrass  River:  Embarrass,  Wis.,  28th,  river 
fi-ozenover.  MaMtoitor  RiiH>r:  Manitowoe,  Wis.,  20th,  river  frozen  over.  Lake  Huron: 
Port  Huron,  25th,  schooner  A.  J.  Rogers,  just  in  port  from  Thunder  Bay,  is  badly  iced 
up.  Schooner  Emenildj  from  I*resque  Isle,  25th,  vessel  covered  with  a  perfect  ooat  of 
icre,  ev(;rytbing  on  decks  frozen  solid.  Mi^isissippi  Rirtr:  Red  Wing,  Minn.^  18th,  laige 
(luiintities  of  floating  ice  ])etween  St.  Paul  and  Lake  Pejnn;  steamer  Imperial  was  fkom 
•I  p.  m.  of  th(^  iHth  until  noon  of  the  22d  in  making  a  distance  of  60  miles.  Idk  Croaw, 
15th,  floatint;  ic<Mn  river,  lirst  of  season;  28th,  ice  broke  up  in  river.  Davenport,  lOth, 
although  no  ice  has  yet  apjKjared  in  the  river,  the  weather  has  been  so  cold  that  naviga- 
tion is  now  considered  dosed  for  the  season.  Saint  Paul,  15th,  17th,  24th,  floating  ice 
in  liver,  18tli,  river  frozen  along  the  banks.  Steamer  Arkansas  left  portj  the  last  boat 
of  sertson.  20th,  river  frozen  along  the  Ixinks;  channel  full  of  ice;  navigation  practi- 
cally closi'd  for  the  season.  River  has  been  ojk'II  from  April  7  to  November  20,  a  period 
of  227  days.  The  greatest  depth  of  water  (IJ)  feet  8  inches)  (Kvurretl  April  2M;  lowest 
{'i  feet. '1  inches)  0<'curred  Sei)teinl)er  14  and  15,  giving  a  mnge  for  the  season  of  11  lectS 
inches:  average  depth.  11  feet  5  inclu^.  22d,  ice  gorged  in  river l)elowcit3'.  23d,  gorge 
brok«*  (lurinii  morning.  Miiwaukce  Rirvr:  Milwaukee,  20th,  river  frozen  over.  Red 
lilrvr  of  thv  North:  Mooreheiul,  Minn.,  l.')th,  river  frozen  over.  Saint  Vincent,  Minn., 
i:>th,  river  fn)zen.  Winnip<»g,  18th,  river  fn)zen  over,  but  not  strong  enough  ti»  permit 
4'ro.ssin.<^.  Tont/ur  liivrr:  I*'ort  KtH)gli,  Mont.,  iHth,  river  frozen  over.  3Ii880uri  River: 
liismank.  IHth,  river  fn)ren  over  and  teams  crossing.  Yankton.  IHth,  river  frozen  over. 
Fort  lUitnnl,  17th,  river  fi-ozen  over.  Fort  Sully,  Dak.,  l.'itli,  ice  floating  in  river. 
I'V»rt  Hair,  Dak.,  171h,  river  closed.  Morriston.  Dak.,  11th,  river  closed.  tfaiiU  Croix 
It'irfr:  Saint  (-roix.  iHth.  river  fnizen  over,  navigation  closed.  AHsiiniiiioine  Riit'r:  Win- 
nipeg. 17th,  river  frozni  r)ver  sufliciently  strong  to  lu'ar  up  cras.sing  teams,  (-hipj^eva 
It'inr:  ChipiM-wa  City,  17th,  both  steamlmat  and  nilt  navigation  suspended;  river  full 
of  ll<>atin«;  ice.  StiUirahr  l/tkc:  Stillwater.  Minn.,  17th,  hike  froze  over  during  the  night. 
*SV///j^  John's  liiirr:  Saint  .lolm,  New  J>runswiek,  2;>d,  ice  lorming  rapidly,  navigation 
ilost'd.  Mtnnnvt'  liirrr:  ToKmIo,  25th,  river  Irozen  over.  Walkill  Riwr:  Montgomery, 
N.  v.,  25th,  river  n<'arly  frozen  over.  RorkJUnr:  k<M'kford,  111.,  2'Hh,  river  frozen  over; 
2IKh,  river  irlear  of  ice.  hV if  Canal :  K(K'hester,  2()tli,  light  floating  ice.  Syniouse,  2Gth, 
ice  thawing  <|Uite  rai)i(lly. 

Floods. — Illinois:  Sjiringtleld,  22d,  Sang:mion  River  overflowcil ;  all  bottom  lands  flooded; 
l<>ss  to  tlu'  corn  crop  in  this  vicinity  estiinateil  at  >525(),(MM).  iiiverton,  2*id,  terrible  de- 
vastation by  the  IKkkI;  many  fields  of  corn  covered  with  water;  water  over  wagon  roads 
four  teet  deep  in  many  places:  catth'])ens])artially  submerged.  Alc(»hol  Walk, 22d, 20(1 
tatth- an<l  1,:>(M>  hogs  driven  out  <»f  the  cattle  |K'ns  owing  to  high  water;  c*onsidcrable 
loss  to  animal  life  ;  i)a])er  mill  sus|M*nded  openitions  and  threatened  with  overflow;  one 
fanner  lost  2.(K)i)  bushels  of  corn  and  many  «)thers  smaller  (]nantities.  KiLshing  Uiver, 
iHth,  (xcredinnly  heavy  rains;  streams tl<)<Kle<l  and  much  (lainiig(>  caused  t<»  farm  prop- 
erly. Carrollton,  17th,  Apple  and  Macoujnn  Creeks  higher  than  ever  In'fore  known; 
many  bridges  carried  away  and  much  other  <lama>re  done.  Decatur,  IStli,  a  violent  rain 
storm  has  i)revailed  lor  the  ])a.'<t  IJO  lumrs  without  cessation:  farmers  report  the  whole 
country  under  watt-r;  several  bridges  and  over  8(),(MK)  fwt  of  lumber  Ciirried  away. 
Marshall.  IHth,  heavy  rains  for  past  two  day.s,  causing  <'onsiderable  damage  to  railroad  beds 
and  trestles;  on  the  Cairo  division  of  the  Wab:ush  Kailroad  all  tra flic  delay eil.  Hillslx)T- 
oujrh,  iHlh,  ti'rrilic  storm  of  rain,  ac.com  jviniiHl  ])y  the  heavii*st  flood  known  for  many  years; 
bridges  witshcHi  away  and  a  great  amount  of  fann  property  destro^'cd;  all  tmins  delayed 
by  serious  washouts.  Clint<m,  IHth,  very  heavy  floods;  much  damage  to  bridges  and 
farm  ]»roi>erty.  Saint  Francisville,  IHth,  milroad  bridge  washed  away  and  all  travel  in- 
terrupted. Alton,  IHth,  Wood  Kiveroverflowetl;  hundreds  of  acres  on  either  side  under 
water;  all  railitxid  bridges  across  the  river  have  l)een  swept  away  or  made  so  dangerous 
that  travel  is  completely  checked.  Charleston,  18tli,  creeks  higher  than  they  have  been 
.since  1H75.     21st.  EmlKirrass  River  higher  tlian  it  has  been  at  any  time  since  1875.     In- 
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diana:  Indianapolis,  18tli,  reports  from  the  middle  and  southern  portions  of  the  State 
show  great  damage  by  heavy  floods,  consequent  upon  the  recent  incessant  rains.  Wliite 
RiTer  has  risen  12  feet,  and,  at  this  date,  is  rising  at  the  rate  of  one  foot  per  hour;  water 
within  four  feet  of  the  great  rise  of  1874.  Two  creeks  passing  through  the  city  over- 
flowed, causing  great  damage  to  private  property ;  on  some  streets  the  water  was  deep 
enough  to  swim  a  horse.  All  railroads  seriously  aflected  by  the  floods.  Vincennes,  1 8tli, 
heavy  and  incessant  rains  for  the  past  three  days;  Wabash  Kiver  overflowed.  Lafayette, 
18th,  Wabash  River  and  tributaries  rising  rapidly;  bottom  lands  completely  submerged. 
Dfijton,  18th,  Wild  Cat  Creek  overflowed,  carrying  away  railroad  bridge,  and  causing 
other  serious  damage.  Muncie,  18th,  heavy  rains  for  past  three  days,  bridges  carried 
away.  Eaton,  18th,  creeks  overflowed,  and  railroad-bridge  washed  away;  all  travel  sus- 
pended. M\m)uri:  Saint  I^uis,  East  Side,  19th,  lowlands  submerged,  in  some  locali- 
ties hundreds  of  acres  completely  under  water,  varying  from  6  to  IH  inches  in  depth; 
Cahokia  Creek  overflowed,  and  between  the  Stock  Yards  and  Venice  bottom  lands  flooded ; 
aeveral  serious  washouts  on  the  Indiana])oli8  and  Saint  LonLs  Railroad.  The  rainfall 
aooomponying  this  storm  of  the  17th  and  18th  w:is  the  heaviest  in  this  i)ortion  of  Mis- 
souri for  the  month  of  November  during  the  i)ast  ten  or  flfteen  years.  The  destruction 
to  lailroad  and  fiurm  property  has  been  enormous.  The  rapid  rise  in  the  waters  of  the 
Missouri  for  this  month  of  the  year  has  never  before  been  experienced  in  the  history  of 
Missouri  floods.  Railroad  and  telegraphic  communication  generally  suspended.  Wasli- 
ington,  18th,  heavy  rains  and  serious  washouts  on  railroads;  much  damage  to  farm  prop- 
erty. Gasconade,  18th,  all  trains  delayed  and  much  dama*^o  caused  by  the  floods.  Her- 
mann, 18th,  heavy  washouts  on  the  Missouri  Paoilic  Railroad;  all  travel  suspended. 
New  Haven,  18th,  two  miles  east  of  station  railroad-bridge  carried  away;  road-bed  for 
sereial  miles  badly  washed.  Ohio :  Cosho<.^ton,  18th,  extraordinary  rains  during  the  past 
finly-eight  hours,  causing  an  immense  amount  of  damage  in  this  section  of  the  country. 
Allstnams  in  this  vicinity  have  overflowed  their  banks.  The  Tuscarawas,  Walhounding, 
and  Muskingum  Rivers  have  risen  over  ten  feet  in  the  past  ten  hours  and  still  rising  at 
the  same  rate.  Hay,  com,  wheat,  straw,  and  fences  along  the  creek  and  river  bottoms 
have  been  carried  away  by  the  heavy  flood.  Texas:  Brackettville,  12th,  most  disastrous 
floods  along  the  Rio  Grande  River  that  have  occurred  in  the  pa.st  thirty  years ;  rain  has 
fiillen  almost  daily  since  the  13th  of  September.  Brownsville,  11th,  Rio  Grande  River 
higher  than  at  any  time  since  1848.  Matamoras,  11th,  about  three-fourths  of  the  town 
under  water;  great  damage  to  property  and  much  suffering  among  the  i)oorer  classes. 
IRseoiuiii;  Beloit,  4th,  Rock  River  much  swollen;  30  feet  of  dam  gave  way,  causing  sus- 
pension of  work  in  mills. 

WatenpotUs. — Life  Saving  Station,  No.  6,  N.  C,  5th,  9.30  a.  m.,  a  well-defined  water- 
spout was  observed  off  Fresh  Pond  Hill,  three  miles  south  of  station.  Its  trunk  pro- 
ceeded from  the  base  of  a  dense  cumulo-stratus  cloud  to  the  water's  surface.  It  moved 
gradually  with  a  swaying,  whirling  motion  towards  a  point  slightly  north  of  east  and 
was  accompanied  by  a  sound  similar  to  that  produced  by  the  wind  in  passing  through  a 
pine  forest.  Its  mean  height  was  about  fifteen  feet;  color  similar  to  that  of  the  surround- 
ing clonds,  a  dark  leaden  hue.  No  peculiar  conditions  of  the  surrounding  atmosphere 
were  iq[qparent  during  its  existence.     Phenomenon  lasted  forty-five  minutes. 

High  tides. — Punta  Rassa,  Fla.,  23d,  very  high;  water  over  one  foot  deep  und^  office 
building. 

.TEMPERATURE  OF  WATER. 

2%e  temperature  of  water ^  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  ayeiagc  depth  at  which  observations  were  taken,  is  given  in  the  table  on  the 
left-hand  side  of  Chart  No.  III.  Owing  to  breakage  of  instalment,  obsen'ations  at  Mar- 
quette were  discontinued  from  the  14th  to  the  26th,  inclusive.  The  report  from  Chin- 
coteagne  foiled  to  appear  in  time  for  publication. 

ATMOSPHERIC  ELECTRICITY. 

AuroroB. — ^The  most  important  display  that  occurred  during  the  month  was  that  of  the 
23d,  which  was  reported  by  numerous  intervening  stations  from  Oswego  westward  to 
Helena,  Mont.,  and  southward  to  Fort  Madison,  Iowa.  At  many  of  the  stations  report- 
ing the  display  was  brilliant,  beginning  early  in  the  evening  and  lasting  until  after  mid- 
night. The  display  of  the  9th  was  ol^rved  at  the  following  stations:  Fort  Bennett,  4 
a.  m.;  Hnxon,  Dak.,  5  a.  m.;  La  Crosse,  early  morning;  Clinton,  Iowa,  1.30  a.  m.;  Du- 
baqne,  12.30  to  2.30  a.  m.;  Riley,  HI.,  4.10  a.  m.;  Springfield,  111.,  5.30  a.  m.;  Mil- 
waukee, early  morning.  The  following  stations  report  the  display  of  the  17th:  Clear 
Creek,  Kebr.;  Saint  Vincent,  Minn.,  and  New  Corydon,  Ind.  The  display  of  the  26th 
was  reported  from  Fort  Shaw,  Mont.,  Deadwood,  Dak.,  and  Northfield,  Minn.  Other 
displays  have  been  reported  from  the  following*  stations:  Fort  Shaw,  Mont.,  22d,  from 
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8  to  11  p.  ni.  ;  Dead  wood,  Dak.,  27th,  9  p.  m.  ;  Saint  Vincent,  Minn.,  20th,  7  p.  m. ; 
Moorehead,  Minn.,  10th,  5  to  5.30  a.  m.;  Embarrass,  Wis.,  19th,  p.  m.;  New  Coiydon, 
Ind.,  20th,  2a.  m. ;  Vevay,  Ind.,  12th,  8  a.  m.,  13th,  p.  m. ;  Port  Huron,  Mich.,  22d,  8.40  to 
9.15  p.  m.;  Oswego,  2d,  7.45  to  8.15  p.  m.,  16th,  11.30  p.  m.,  to  midnight;  Newport, 
K.  I.,  16th,  11  p.  m.,  to  a.  m.  of  17th;  Auburn,  N.  H.,  10th;  Dexter,  Me.,  14th;  Gardi- 
ner, Me.,  27th,  11.30  p.  m.,  to  3.30  a.  m.  of  28th. 

Thunder-stonns. — They  were  reported  in  the  various  districts  as  follows:  New  England, 
9th,  15th;  Middle  Atlantic  States,  8th,  9th;  South  Atlantic  States,  9th,  30th;  East  Golf 
States,  2d,  6th,  8th,  11th,  12th,  2eth,  30th;  West  Gulf  States,  1st,  7th,  8th  to  11th,  IMi, 
2l8t,  30th;  Ohio  Valley  and  Tennessee,  8th,  9th,  16th,  17th,  18th,  30th;  Lower  Lake 
region,  5th,  14th;  Upper  Lake  region,  16th,  30th;  Extreme  Northwest,  Fort  Stevenson, 
13th,  17th;  Upper  Mississippi  Valley,  7th,  8th,  10th,  11th,  18th,  30th;  Missouri  Valley, 
7th,  lOtli,  11th,  17th,  18th;  Southern  Slope,  Ist,  2d,  10th,  11th;  MiddleSlope,  lOtl^,  11th, 
17th;  Southern  Phiteuu,  Camp  Thonuis,  Ariz.,  9th;  North  Pacific  Coast  region.  Rose- 
burgh,  17th;  Middle  I*acific  Coast  region.  Red  Bluff,  15th. 

Zodiacal  /i>W.— Nashville,  Tenii.,  2d,  13th,  14th,  19th,  20th,  25th,  26th,  27th,  28th, 
29th;  Chattanooga,  14th;  Cresco,  Iowa,  19th;  Cambridge,  Mass.,  11th,  14th,  15th,  20th, 
25th,  20th;  Somerset,  Mass.,  22d,  24th,  25th;  Clear  Creek,  Nebr.,  18th  to  24th;  Wythe- 
ville,  Va.,  13th;  New  Corydon,  Ind.,  2d,  4th,  21st,  22d,  23d,  25th,  27th  to  30th. 

OI>TI('AL  PHENOMENA. 

Lunar  halof*  have  been  observed  in  the  variouM  districts  on  the  following  dates:  New 
England,  3d  to  7th,  9th,  lOth,  11th,  :>9tli,  30th;  Middle  Atlantic  States,  2d,  5th,  6th,  7th, 
20th,  27th,  28th,  29th;  South  Atlantic  Stiites,  1st;  to  rW,  5th,  2:Jd,  28th,  30th;  East  Gulf 
States,  Ist  to  5th,  9th,  28th;  West  (Uilf  States,  1st  to  4th,  Gth,  12th,  13th,  14th,  28th,  30th; 
liio  (irande  Vallev,  2d,  :kl,  13th;  Ohio  Valley  and  Tennesseci,  1st  to  Gth,  9tli,  11th,  16th, 
25th,  29th,  30th;  Lower  Lake  region,  Ist,  2d,  0th,  7th,  25th,  28th,  2{>th,  30th;  Upper 
I^ike  region,  1st,  4th  to  6th,  10th,  2Hth,  29th;  Extreme  Northwest,  5th,  Gth,  8th,  27th; 
Upper  Mississippi  Vallev,  Ist,  4th,  5th,  Gth.  9th,  lOth,  18th,  27th,  28th,  29th;  Missouri 
Valley,  2d,  5th,  Gth,  2«th,  29th;  Northern  Slope,  1st,  5th,  9th,  10th,  13th,  26th,  29th, 
30th;  Middle  Slopt%  1st,  Gth,  8th,  28th;  Southern  Slope,  3d,  4tli,  28th:  Southern  Phiteau, 
2d,  :Jd,  5tli,  Gth,  27th;  Middle  Plateau,  2d,  5th,  17th,  27th,  30th;  Northern  Plateau,  8th, 
14th,  2Gth,  29tli,  30th;  North  I'aeitic  Coast  region,  1st,  2d,  13th,  26th;  Middle  Pacific 
Oiast  region,  5tli,  2(;tli,  2!)th;  South  Pacific  Coast  region,  4th,  5th,  2Gth,  28th,  30th. 

Solar  halos  have  been  obsiTvcd  in  the  various  districts  on  the  following  dates:  New 
England,  5th,  7th,  lOtli,  11th,  21st,  2:>(1,  2:5(1:  Middle  Atlantic.  States,  lOth,  22d,  28th, 
29th:  lutsKiuir  States.  10th,  14th,  2mh:  West  (iu If  States,  Little  Kock,  Gth;  Ohio  Val- 
ley and  Tennessee,  Gth,  Hth  to  11th,  17th,  22d  to  25th,  29th;  Lower  Lake  region,  Gth, 
9th,  loth,  11th,  2:M,  25tli:  Uiq)er  Lake  region,  13th,  20th,  2l8t,  2Gth;  extreme  North- 
west, 15tli  to  iHth,  2;{(l;  Upper  Mi.ssissip])i  Valley,  5th,  lOth,  19th,  2:kl,  29th;  Missouri 
Valley,  Huron,  Dak.,  23d;  Northern  SIoik;,  North  Platte,  Ist,  24th;  MiddleSlope,  Gth, 
24th,  2Gth,  29tli;  Southern  Slojw,  Fort  Griliin,  19th;  Northern  Plateau,  Unmtilhi,  2d, 
12th;  North  l*acilic  Coast  region,  Albany,  Oreg.,  13;  Middle  Pacific  Coast  region,  5th, 
12th,  2Gth,  27th. 

iVi/«/7P.— Nortliport,  Mich.,  llUh;  Indianola,  2d  to  4th,  Gth,  12th  to  14th,  20th,  22d 
to  25th*. 

M  ISC  ELLA  NEOITS   PHENOMENA. 

Meteors. — Yuma,  Ariz.,  2d.,  8  p.  m.,  stiirtetl  from  the  constellation  Andromeda  at  an 
altitude  of  50°;  i)ursueda  southe4U<«terly  course,  and  disappeared  near  the  Pleiades.  It 
started  slowly  and  gradually  increased  in  si)eed,  Iciiving  behind  a  long  train  of  whitish 
red  color.  Louisville,  IGth,  7  p.  m.,  very  large;  made  its  appearance  in  eastern  sky, 
about  45°  above  horizon,  and  shot  over  toward  the  west.  When  al)Out  in  the  zenith,  the 
head  (»f  the  ni<^teor  seemed  to  expand,  becoming  much  greater  in  size  and  brilliancy.  It 
disapjKnired  in  the  west,  leaving  a  track  behind  that  remained  faintly  luminous  for  fif- 
teen minutes.  Wytheville,  Va.,  2d,  9  p.  m.,  a  large  meteor  was  observed  at  an  alti- 
tude of  15°  or  20°  alx)ve  the  horizon  in  the  .southeast-eni  sky.  Its  size  was,  apparently, 
etjiuil  to  that  of  the  full  moon.  It  left  a  train  of  hazy  white,  which  disappeared  shortly 
after  its  flight.  I^iLstjiort,  2()th,  very  bright,  first  observed  in  northern  sky;  pursued  an 
.  easterly  course;  duration  of  flight,  about  five  seconds.  Vevay,  Ind.,  IGth,  7  p.  m.,  very 
brilliant;  illuminated  the  city  and  at\jacent  country.  Its  course  was  from  zenith  to  a 
southwesterly  i>oint,  where  it  burst  like  a  rocket.  Meteors  worthy  of  less  note  have 
been  reported  as  follows:  Umatilla,  Oreg.,  15th;  Boise  Citj',  Idaho,  8th,  9th,  22d;  Pioche, 
Nev.,  27th,  28th;  Yuma,  Ariz.,  25th;  Davenport,  28th;  La  Crosse,  24th;  Springfield, 
111.,  14th;  Detroit,  29th,  numerous;  Rio  Vistii,  Cal.,  4th,  very  brilliant;  Southington, 
Conn.,  13th,  14th,  15th;   New  Corydon,  Ind.,  2d;  Vevay,  5th,  12th  to  16th,  19th,  22d, 
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30th;  Monticello,  Iowa,  12tb,  13th,  14th,  17th;  Clinton,  Iowa,  15th;  Woodstock.  Md., 
13th,  I5th ;  Springfield,  Maan.,  15th  ;  Fall  River,  Mass.,  20th ;  Fayette,  Mias.,  13th,  27th ; 
Coming,  Mo.,  8th ;  AUm,  N.  J.,  16th,  22d ;  Freehold,  N.  J.,  6th,  14th,  22d  ;  Moorestown, 
N.  J.,  13th;  Viueland,  N.  J.,  15th;  Jacksonburgh,  Ohio,  16th;  FallMington,  Pa.,  14th; 
Stateburgh,  S.  C,  9th,  13th,  14th;  CUrksville,  Tex.,  15th,  16th,  20th. 

Earthquakes.— ^^asx  Francisco,  11th,  4  p.  m.,  slight  shock;  13th,  11.20  p.  m.,  slight 
shock  of  about  twenty  seconds  duration.  Carson  City,  Nev.,  9th,  10  a.  m.,  sharp  shock 
of  two  seconds  duration  ;  motion  from  north  to  south.  Berne,  Switzerland,  18th,  tn^o 
heavy  shocks  during  the  night.  Cologne,  Prussia,  18th,  violent  shock  of  short  duration 
occurred  during  the  night,  and  slight  tremors  were  felt  for  several  hours  after  it.  On 
the  same  night  two  shocks  were  felt  at  Bonn,  Germany.  These  earthquakes  originated 
at  Zurich  and  passed  in  two  waves  througli  western  Germany  towards  Holland.  Agram, 
Austria,  15th,  three  shocks  of  earthquake  were  experienced  during  the  night.  Messina, 
Italy,  16th,  two  shocks,  the  first  at  1  a.  m.  and  the  second  at  5.40  a.  m. ;  considerable 
loas  of  life  and  property  in  the  interior.  These  shocks  were  felt  at  Naples,  Catanaaaro, 
and  Cozenza.  Pesth,  Hungary',  15th,  tlireo  shocks  were  experienced  during  the  night. 
Island  of  Cliios,  off  the  west  coiist  of  Asia  Minor,  near  Cape  Bianco,  11th,  during  past 
week  very  heavy  shocks  occurred  and  the  village  began  sinking  into  the  earth  ;  town 
abandoned.  Chilcoot,  Alaska,  0<^'tober  2,  1.30  p.  m.,  light  shock  ;  October  6,  11  a.  m., 
light  shock. 

Migration  of  birds. — Geese  flifiny  south:  Fort  Adams,  R.  I.,  11th;  Somerset,  Mass., 
13th ;  Fayette,  Miss.,  10th ;  Clear  Creek,  Nebr.,  5th,  8th,  14th ;  Palermo,  N.  Y.,  13th; 
Bellefontaine,  Ohio,  6th ;  Portsmouth,  Ohio,  4th ;  Visalia,  Cul.,  4th,  6th,  18th,  23d  ;  Red 
Bluff,  Cal.,  8th,  13th  ;  Indianola,  11th,  13th,  23d;  Macon,  N.  C,  20th.  Flying  north: 
Red  Bluff,  25th;  Indianola,  3d.  Zhtehs  flying  south:  Clear  Creek;  Nebr.,  14th,  16th; 
Dubuque,  13th;  Indianola,  13th,  19th,  20tb.'  Blackbirds:  Memphis,  9th,  10th;  flying 
south.     Jiice  birds:  Memphis,  9tli,  10th;  flying  south. 

Polar  bands. — Fort  Sill,  Ind.  T.,  19th  ;  Mobile,  14th  ;  Augusta,  Ga.,  3d ;  Gardiner,  Me., 
27th ;.  Fayette,  Miss.,  18tli,  30th ;  Clear  Creek,  Xebr.,  6tli,  9th,  10th,  12th,  13th,  16th, 
20th,  21st,  22d,  25th,  28tb  ;  Auburn,  N.  H.,  17th  ;  Wytheville,  Va.,  3d,  5th,  6th,  17th, 
aath,  29th ;  New  Corydon,  Ind.,  21st. 

JPrairie  fires. — Saint  Vincent,  Minn.,  12th;  Huron,  Dak.,  2d,  3d,  5th,  6th;  Clear 
Creek,  Nebr.,  6th,  17th  ;  Genoa,  Nebr.,  4th  ;  Yankton,  1st,  4th  to  6th,  8th,  16th,  22d, 
23d,  26th,  28th;  Fort  Gibson,  Ind.  T.,  IGth. 

Sand  storms. — Winnemucca,  Nev.,  14th  ;  San  Carlas,  Ariz.,  19th,  heaviest  ever  seen  at 
this  place;  continued  from  10  a.  m.  until  midnight.  Camp  Thomas,  Ariz.,  1st,  7th, 
17th,  19th,  24th. 

Sunsets. — The  characteristics  of  the  sky  at  sunset,  as  indicative  of  fair  or  foul  weather 
for  the  succeeding  twenty-four  hours,  have  been  observed  at  all  Signal  Service  stations. 
Reports  from  178  stations  show  5,296  observations  to  have  been  made,  of  which  27  were 
reported  doubtful ;  of  the  remainder,  5,269,  or  84.3  per  cent.,  were' followed  by  the  ex- 
pected weather. 

Sun  spots. — ^The  folio w^ing  record  of  observations  has  been  forwarded  by  Mr.  D.  P. 
Todd,  Director  of  the  Lawrence  Observatory,  Amherst,  Mass. : 


Date— Nov.,  1881. 


No.  of  new- 


5,10  a.m. 

6,12  m.... 
10,  9a.m. 
11,10  a.m. 
16,  2  p.m. 
16,  3  p.m. 
17,10  a.m. 
20,  1  p.  m. 
22,10  a.m. 
24,10  a.m. 
25, 12  m .... 
28,  1p.m. 


Disappeared  by 
Holar  rotation. 


Groups.      Spots.    I  Groups. 


Spots. 
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0 

0 
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0 

0 

0 
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0 
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0 

0 
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5 

0 
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5 

0 
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Total  number 
visible. 


Groups. 

Spots. 

1 

2 

3 

3 

5 

20 

5 

20 

3 

20 

3 

35 

3 

35 

3 

85 

4 

35 

3 

30 

3 

2i^ 

3 

15t 

fApproximated.    Faculcc  were  seen  at  the  time  of  every  observation. 

Mr.  Wm.  Dawson,  at  Spiceland,  Ind.,  reports  as  follows :  1st,  1  group,  1  small  spot  on 
west  side ;  6th,  5  groups,  10  .spots ;  9th,  4  groups,  12  spots ;  12th,  4  groups,  14  spota ;  13th, 
7  gronpfi,  33  E^ts,  1  large  spot  near  east  edge ;  28th,  4  groups,  25  spots.  Mr.  David 
Trowbridge,  at  Waterburgh,  N.  Y.,  reports:  6th,  1  group,  1  spot;  11th,  5  groups,  5 
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spots ;  1  group  appeared  by  rotation ;  12th|  6  gronps,  6  spots ;  1  new  group  bas  arisen ;  17th, 
3  groupSi  11  spots;  1  group  of  laige  spots;  22dy  2  groups,  11  spots;  28tn,  1  group,  1  spot; 
the  laige  groifp  has  duappeared  by  rotation.  Mr.  H.  D.  Gowey,  at  North  Lewisburgh, 
Ohio,  reports:  sun  spots  were  obeenred  on  every  dear  day  during  th4  month.  They  were 
most  numerous  on  tne  13th,  16tfa,  23d,  and  least  numerous  on  the  Ist,  27th. 
Published  by  order  of  the  Secretaiy  of  War. 

W.  B.  HAZEN, 
Brig,  &  Bvt.  Mqj.  QenH,  Chief  Signal  Officer,  U.  8,  A. 
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APPENDIX    No.    8z. 

MONTHLY  WEATHER  REVIEW,  DECEMBER,  1881. 

INTBODUCTION. 

In  preparing  this  review  the  following  data,  received  up  to  January  20,  1882,  have 
been  used,  viz,  the  regular  tri-daily  weather  charts,  containing  the  data  of  simultaneous 
ohservatibns  taken  at  133  Signal  Service  stations  and  14  Canadian  stations,  as  telegraphed 
to  this  office;  193  monthly  journals  and  160  monthly  means  from  the  former  and  14 
monthly  means  from  the  latter;  215  monthly  registers  from  voluntary  observers;  58 
monthly  registers  from  United  States  Army  post  surgeons;  marine  records;  international 
simultaneous  observations;  marine  reports  through  the  co-operation  of  the  New  York  Her- 
ald Weather  Service;  monthly  reports  from  the  local  weather  service  of  Iowa,  Nebraska, 
and  Missouri,  and  of  the  Central  Pacific  liailway  Company ;  reliable  newspaper  extracts; 
special  reports. 

BASOMETBK.'  PRESSURE. 

To  illustrate  the  subject  of  the  distribution  of  mean  atmospheric  pressure  over  the  United 
States  and  Canada  for  the  month  of  December,  1881,  Cliart  No.  II  has  been  prepared, 
upon  which  are  traced  the  lines  of  equal  bawmetric  mean  values.  The  areas  of  lowest 
mean  pressure  cover  the  northern  portion  of  the  Canadian  maritime  provinces  and  north- 
em  Minnesota,  lowest  l>arometers  at  Father  Point  and  Saint  Vincent,  29.99  and  30.03 
respectively.-  The  areas  of  highest  mean  pressure  cover  Virginia  and  the  South  Atlantic 
States,  the  Middle  :md  Northern  Slopes  and  the  Middle  and  Northern  Plateau  regions, 
highest  barometers,  30.24,  at  Augusta,  Charlotte,  and  Knoxville,  and  30.36  at  Salt  Lake 
City.  Higher  readings,  but  of  doubtful  certainty  owing  to  elevation,  are  reported  from 
the  Plateau  regions  as  follows:  Eagle  Rock,  30.50;  Helena  and  Missoula,  30.55.  The 
regions  of  lowest  mean  pressure  and  of  largest  deficiencies  coincide  with  the  path  of 
greatest  storm  disturbance  as  indicated  by  a  comparison  of  Charts  Nos.  I  and  II.  Com- 
pated  with  the  previous  month,  there  has  been  a  considerable  fall  in  pressure  throughout 
the  Atlantic  Coast  States,  and  a  compensating  rise  to  the  westward,  except  in  the  North- 
em  Pacific  Coast  region,  where  the  largest  comparative  fall  occurs. 

Departures  from  the  nomuil  values  for  the  month. — Compared  with  the  means  of  previous 
years;  the  mean  pressure  for  the  present  month  is  generally  above  the  normal  through- 
out the  country  east  of  87th  and  west  of  the  100th  meridians.  In  these  separate  areas  of 
excess  the  regions  of  greatest  departure  are  found  on  the  northeastern  portion  of  the 
North  Carolina  coast,  in  New  Jersey,  northern  New  England,  and  from  Colorado  and 
Wyoming  westward  to  the  Pacific.  The  departures  of  excess  range  from  0.01  to  0.16 
inch,  the  largest  being  reported  from  Mount  Washington.  Tlie  principal  area  of  defi- 
ciency in  mean  pressure  is  a  very  irregular  one,  and  is  found,  rather  anomalously,  to  fol- 
low very  closely  portions  of  the  Mississippi  and  Missouri  Rivers.  Commencing  with  New 
Orleans,  the  departures  of  deficiency  are  found  with  regularity  at  every  station  until 
Cairo  is  reached,  when  a  small  area  of  slight  excess  is  encountered,  extending  northward 
to  the  northern  boundary  of  Iowa.  Beginning  again  at  Saint  Paul,  the  departures  of 
deficiency  continue  northward  to  Duluth  and  northeastward  to  Saint  Vincent.  On  the 
Missouri  the  departures  of  deficiency  begin  at  Leavenworth  and  continue  without  change 
to  Fort  Buford.  Small  areas  of  deficiency  are  found  in  southern  Florida,  southern  Cali- 
fornia, and  northeastern  Oregon.  The  departures  of  deficiency  range  from  0.01  to  0.14 
inch,  the  largest  occurring  at  Saint  Vincent.  Stations  reporting  a  normal  condition  are 
as  follows:  L^venport,  Montgomery,  Marquette,  Saint  Louis,  an^  Wilmington. 

BarQmetric  ranges. — ^The  range  of  pressure  for  the  present  month  has  generally  varied 
from  0.75  to  1.2  inches,  and  in  the  extremes  from  0.27  inch  at  Key  West  and  0.3  inch  at 
Los  Angeles  to  1.24  inches  at  Fort  Assinniboine,  and  1.51  inches  at  Eastport.  The 
ranges  increase  with  the  latitude  on  both  the  Atlantic  and  Pacific 'coasts,  and  from  Florida 
and  Southern  California  inward  to  the  maximum  in  Texas.  Throughout  the  several  dis- 
tricts the  monthly  barometric  ranges  varied  as  follows:  New  England,  from  1.33  inches 
at  New  London  to  1.51  inches  at  EEtstport;  Middle  Atlantic  Statci,  1.09  inches  at  Lynch- 
burgh  to  1.3  inches  at  New  York  City;  South  Atlantic  States,  0.62  inch  at  JacksonvUle 
to  1.03  inches  at  Kitty  Hawk.  Florida  Peninsula,  0.27  inch  at  Key  West  to  0.46  inch  at 
Cedar  Keys;  Eastern  Gulf  States,  0.63  inch  at  New  Orleans  to  0.8  inch  at  Mobile;  West- 
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ern  Gulf  States,  0.6  inch  at  Galveston  to  0.88  inch  atShreveportand0.91  inch  at  Mason; 
Rio  Grande  Valley,  0.65  inch  at  Brownsville  to  0.8*2  inch  at  Laredo  and  0.84  inch  at 
Brackettville;  Ohio  Valley  and  Tennessee,  0.79  inch  at  Nashville  to  1.1  inches  at  Mor- 
>rantown;  Tjower  Lake  rej^ion,  0.06  inch  at  Sandusky  to  1.17  inches  at  Oswego;  Upper 
Lake  region,  O.Oo  inch  at  Chicago  to  1.19  inches  at  Marquette;  Upper  Mississippi  Valley, 
0.85  inch  at  Des  Moines  to  0.95  inch  at  Madison;  Missouri  Valley,  0.81  inch  at  Omaha 
to  1.23  inches  at  Saint  Vincent;  Extreme  Northwest,  1.13  inches  at  Moorhead  to  1.23 
inches  at  Fort  Buford;  Southern  Slope,  0.59  inch  at  El  Paso  to  0.92  inch  at  Henrietta; 
Middle  Slope,  0.64  inch  at  Pike's  Peak  to  0.91  inch  at  Fort  Elliott;  Northern  Slope,  0.81 
inch  at  Cheyenne  to  1.23  inches  at  Fort  Benton  and  1.24  inches  at  Fort  Assinniboine; 
Northern  Plateau,  0.85  inch  at  Eagle  Rock  to  1.23  inches  at  Umatilla;  Middle  Platean, 
0.69  inch  at  Winnemucca  to  0.74  inch  at  Salt  Lake  City;  Southern  Plateau,  0.43  inch  at 
Florence  to  0.6  inch  at  Camp  Thomas  and  La  Mesilla;  South  Pacific  Coast  region,  0.3 
inch  at  Los  Angeles  and  0.31  inch  at  Campo  to  0.49  inch  at  Visaliaand  0.5  inch  atTnma; 
Middle  Pacific  Coast  region,  0.46  inch  at  San  Francisco  to  0.99  inch  at  Red  Bluff;  North 
Pacific  Coast  region,  .1.^7  inches  at  Portland  to  1.22  inches  at  Olympia. 

Areas  of  high  hammetor. — Nine  of  the  principal  areas  of  high  pressure  for  the  month  of 
December,  1881,  appeared  within  the  limits  of  the  Signal  Servico  weather  maps  and  are 
described  as  follows: 

No.  I. — On  the  1st  of  the  month  this  area  was  central  in  Indian  Territory,  and  ex- 
tended rapidly  to  the  northeast,  the  temi)erature  falling  from  10°  to  20®;  thisfitll  was  not 
sufficient,  however,  to  reach  the  normal  as  the  temperature  on  the  morning  of  the  1st  was 
al)ove  the  norm:}!  irom  10°  to  20°  in  the  districts  east  of  the  Mississippi  River. 

No.  II. — Appeared  over  the  Northern  Slope  on  the  morning  of  the  3d,  it  extended  to 
the  south  during  the  day,  to  the  northeast  on  the  4th,  so  that  by  the  Skftemoon  of  the 
5th  the  highest  barometer  was  in  New  England.  No  decided  fall  of  temperature  resultod 
from  this  area,  it  remaining  generally  above  the  mean  for  the  month. 

No.  III. — ApjKjared  over  Montana  on  the  morning  of  the  6th;  the  next  morning  it  was 
central  in  Kansas,  on  the  8th  in  Ohio,  and  on  the  9th  on  the  North  Carolina  coast.  Dur- 
ing the  6th  the  temperature  fell  over  the  Lake  region  and  in  the  Upper  MiasLssippi  and 
Missouri  Valleys  from  10°  to  20°,  and  by  the  morning  of  the  8th  the  cold  wave  extended 
Uy  the  Atlantic  coast. 

No.  IV. — The  morning  map  of  the  8th  showed  tin  area  of  high  Imrometer  over  Mon- 
tima.  The  pressure  increased  and  ext<?nded  rapidly  to  the  east  during  the  day,  and  was 
accomjKinied  by  a  fall  of  tem]X'rature  of  trom  10°  to  30°.  On  the  morning  of  the  10th 
the  barometer  was  highest  in  Indiana,  the  greatest  rise  (from  0.50  to  0.65  inch)  occurring 
in  the  Saint  Lawrence  Valley.  The  fall  in  temperature  followed  closely  the  rise  in  the 
])arometer,  being  26°  at  Montreal  and  30°  at  Kockcliifein  Ontario.  During  the  10th  the 
center  of  the  area  moved  eiustwavd  to  the  Atlantic  coast,  with  a  fall  in  temperjiture  finom 
Maine  to  Florida.  The  minimum  tempenitures  for  the  month  ot^urred  at  a  large  num- 
ber of  stations  in  New  England  and  the  Middle  Atlantic  States  on  the  11th.  The  press 
ure  remained  high  on  the  Atlantic  coast  during  the  12th  and  13th. 

No.  V. — This  areii  first  ni>pcared  on  the  CaliJbmia  coast  on  the  11th;  during  the  day 
it  moved  to  the  northca.st  and  on  the  morning  of  the  13th  wits  central  in  Dakota,  the 
temi)erature  in  last  twenty-four  houns  having  fallen  from  10°  to  30°  west  of  the  Missis- 
sippi River.  The  area  of  highest  barometer  was  in  Colorado  and  Kansas  on  the  morning 
ol'  the  1 4th,  the  pressure  having  increased  0.64  inch  at  Leiiven worth  in  twenty-four  hours. 
The  temperature  had  fallen  from  15°  to  30°  from  the  Lake  region  to  Texiuj.  On  the  15th 
the  highest  barometer  wiis  in  the  Ohio  Valley,  and  during  the  16th,  17th,  18th,  and  19th 
on  the  Middle  and  South  Atlantic  (roasts.  The  minimum  tcmi)eratures  for  the  month 
<)t!curred  at  several  stations  in  New  England  and  the  Middle  Atlantic  States  on  the  16th. 

No.  VI. — A  considerable  rist^  of  the  barometer  occurred  in  Oregon  on  the  15th;  this 
increased  ])ressure  moved  into  the  Extreme  Northwest  on  the  16th,  into  Wyoming  on 
the  17th,  over  the  I^ikes  on  the  18th,  and  over  the  Canadian  maritime  provinces  on  the 
19th.  On  this  date  it  joined  with  the  high  barometer  that  had  existed  along  the  Atlan- 
tic coiist  since  the  16th.  The  ])assage  of  this  wave  of  high  pressure  was  accompanied  by 
a  fall  of  teni])erature  of  from  5°  to  10°.  The  pre^ssure  did  not  at  any  time  ri.se  high 
enough  to  mark  it  as  a  center  of  high  barometer,  for  during  the  entire  time  of  its  pas- 
sage from  Oregon  to  Plalifax  the  highest  barometer  was  either  on  the  Middle  or  Soutli 
Atlantic  coa.st. 

N«).  VII. — A  wave  of  high  pressure  entered  the  United  States  over  the  Oregon  coast 
on  the  18th.  The  pressure  to  the  eastward  increased  rapidly.  On  the  morning  of  the 
20th  the  highest  barometer  was  in  Montana.  During  the  day  it  passed  east  of  the  Lake 
region,  and  nojlherly  winds  prevailed  north  of  the  40th  parallel.  The  center  reached 
the  Atlantic  coast  on  the  21st,  where  the  barometer  remained  highest  until  the  22d, 
when  the  pressure  rapidly  diminished. 

No.  VIII. — The  morning  map  of  the  22d  showed  an  incTeased  pressure  from  the  Pacific 
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coast  to  the  MifisouriKiver.  During  the  day  the  increased  pressure  extended  as  far  east 
as  Lake  Erie  and  from  British  America  to  the  Gulf  of  Mexico.  This  extended  area 
moved  directly  east  to  the  Atlantic  coast-.  The  center  of  highest  pressure  was  iii  the 
Ohio  Valley  on  the  24th,  and  on  the  Middle  Atlantic  Coast  on  the  25th.  The  afternoon 
map  of  24th  showed  a  rise  of  0.91  inch  at  New  Haven  and  New  York,  and  0.04  inch  at 
Delaware  Breakwater  in  last  twenty-four  hours.  Dangerously  high  winds  prevail^  on 
the  Atlantic  coast  on  the  23d  and  24th. 

No.  IX. — During  the  27th  the  barometer  rose  0.7  inch  in  Washington  Territory. 
During  the  28th,  this  area  of  increased  pressure  covered  the  whole  country  west  of  the 
Mississippi  River,  the  highest  barometer  being  in  Idaho.  '  This  extended  area  moved 
eastward,  reaching  the  Atlantic  coast  on  the  30tli.  On  the  31st,  the  greatest  rise  occurred 
in  the  Canadian  maritime  provinces.  The  center  of  highest  pressure  wa«  in  Nebraska  on 
the  20th  and  in  Texas  on  the  30th.  During  the  31st  the  pnrs«iire  fell  rapidly  in  the 
Gulf  States,  and  the  center  of  highest  barometer  was  transferred  to  the  extreme  north- 
west. On  the  30th  and  3l8t,  the  minimum  temperatures  for  the  month  occurred  in  the 
Upper  Mississippi  and  Missouri  Volleys  and  at  many  of  the  stations  in  the  I..ake  region 
and  the  Middle  Atlantic  States. 

Areas  of  low  haromdei'. — The  paths  of  ten  areas  of  low  barometer  are  charted  for  the 
month  of  December,  1881.  Six  of  these  can  only  l)e  charted  approximately.  In  all  the 
others  the  center  passed  within  the  limits  of  the  obser\'ation  oflices  of  the  Signal  Corps. 

No.  I. — Is  a  continuation' of  No.  XVI,  described  in  the  November  Review.  During 
the  15th  it  moved  across  New  England  and  disappeared  over  the  Gulf  of  Saint  Law- 
rence accompanied  by  rain  in  New  England  and  the  Middle  Atlantic  States.  The  fol- 
lowing reportfe  furnished  through  the  co-operation  of  the  New  York  Herald  Weather  Ser\'- 
ice  probably  indicate  the  presence  of  this  storm  during  its  passage  eastward  over  the 
ocean:  Steamship  Wisconsin,  4th,  in  48°  37^  N.,  37°  17^  WNW.,  furious  gale,  heavy 
confused  sea.  5th,  in  47°  18^  N.,  42°  39^  W.,  WNW.,  strong  giile.  Steamship  City  of 
New  York,  4th,  in  48°  45^  N.,  40°  50^  W.,  strong  NW.  gale,  very  heavy  head  sea. 
Steamship  Ser>-ia,  3d,  in  46°  39^  N.,  39°  25^  W.,  violent  SW.  to  NW.  gales  and  heavy 
squalls;  4th,  in  44°  51''  N. ,  45°  12^  W. ,  N W.  squalls,  with  high  sea.  Steamship  Anchoria, 
3d,  moniing,  in  48°  25^  X.;  42°  AV  W.,  29.20  to  29.60,  heavy  NW.  gale;  altemoon,  in 
-46*  N.,  4iJ<^20^  W.,  29.60  to  29. «5,  heavy  westeriy  gale.  4th,  in  47°  17^  N.,  44°  22^  W\, 
29.89  to  29.94,  WNW.  and  NW.,  strong  gales  with  snow,  very  high  sea. 

No.  II. — Was  a  slight  depvessioni,  whose  center  can  only  be  approximately  located 
during  the  4th.     (^loudy  weather  and  light  snow  prevailed  during  this  day  in  the  Lake 


No.  IiL-—^Thi8.  ajriii  first  appeared  in  western  Montana  on  the  night  of  the  4th.  It 
nayed  eastward  i}uring.the-5th  aiMl  6th,  causing  southerly  winds  as  far  south  as  latitude 
4i®:N.  and  accbiupaoiied  by  *ain  or  snow.     On  the  7th  high  W.  and  NW.  winds  prevailed 

vtivet'lho  Lake  rq^ou.  i  ~A  new  depression  appeared  in  the  northwest  on  this  date  as  the 
iviads  badcedto  tdie' south.     By  the  morning  of  the  8t'i  the  center  had  moveil  into  New 

.  Brwiswick.  Cautionary  sij^nals  ordered  for  this  storm  were  justified  by  velocities  rang- 
ing ftom  25  to  48  miles  per  hour.     The  following  reiwrts  furnished  through  the  co-op- 

;  station  of  the  New  York  H-erald  Weather  Service  indicate  the  presence  of  this  storm  as 
il'PMMd  eaiatward:over  the  ocean:  Steamship  Switzerland,  8th,  in  46°  49''  N.,  45°  48' 
Wli.89;76s  6.  to  W.>  ibrce  ^/overcast  and  rain.  9th,  in  45°  5(K  N.,  49°  57'  W.,  29.94, 
Ww  and  NNW.^  strong  gales,  high  head  sea.     10th,  in  44°  42'  N.,  54°  14'  W.,  29.99, 

.  WBW*  to  NNE.,8t«mg)gales' with  snow. 

.No.  IVi — ^Appeared. in  the  extreme  northwest  on  the  afternoon  of  the  7th,  and  moved 
fllewly  eoBtwardwith  very  little  precipitation  and  mo<lerately  high  winds. 

.  No.  V.4r-AppeBlped  in  Upper  Missouri  Valley  on  the  11th.  On  the  afternoon  of  the 
IBth  the  center  WBW  west  of  likke  Superior  near  Duluth,  and  by  midnight  had  moved 
feonthwQst  into  Iowa.     It  then  moved  olF  to  the  northctust  and  disapjM'ared  on  the  night 

■  of  tho-dd.  •  During  the  passage  of  this  storm,  hea\y  and  extensive  rains  occuiTcd  in  New 

■  £Dglaiid,"the  Middle  Atlantic  States,  and  I^ke  region,  and  high  winds  prevailed  in  the 
liske  re^g^  and  on  the  Atlantic  <roiist. 

No.  VI.— rAjipearcd  in  the  extreme  northwest.  On  the  morning  of  the  15th  it  passed 
slowly  ea^ward  without  rain  or  high  winds,  and  on  the  18th  disappeared  over  the  Cana- 
fliim  maritime,  prbvmces.  The  ])ressuve  fell  below  the  normal  at  a  few  of  the  most 
iiortheom  stations: only,  add  as  it  remained  high  in  the  southern  portion  of  the  United 
'BtatcA  o  jnaoi  of  warm  arid  dry  air  was  carried  far  north,  the  temperature  rising  from  10° 
to  3d^' above  the  noctaal  iit  stations  north  of  latitude  '^5°  N. 

■  '  No.  VjII. — ^ThisAepresfiion  passed  north  of  the  I^ake  region  on  the  18th  and  19th,  unat- 
teilded^y:  marked  atmospheric  changes  in  the  United  States.  The  temperature  and 
-peessiirerKbth  temoined  above  the  normal  at  all  stations  east  of  the  Kocky  Mountains 
and  har  weather  ^^eaisrally  prevailed. 

- .  riSoi  .^GHL'-r-TbiB  iarea,  accompanied  by  heavy  rain,  moved  up  Irom  the  coast  of  Texas 
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daring  the  19th,  and  on  the  morning  of  the  20th  was  central  in  Arkanwtft.  Bj  the  next 
morning  it  had  moved  into  norUiem  MisBOori  and  thence  passed  directly  eaat  and  was 
central  oflf  the  Atlantic  coast  on  the  morning  of  the  23d.  The  temperature  remained 
ahove  the  normal  and  heavy  rainfalls  occnrred  in  all  directions  east  of  the  Minissippi. 
High  winds  prevailed  over  the  Lake  region  and  on  the  Atlantic  coast  The  following 
reports,  famished  through  the  co-operation  of  the  New  York  Herald  Weather  Service,  in- 
dicate the  presence  of  this  storm  as  it  passed  eastward  over  the  ocean:  Steamship  New 
York,  22d,  in  38*>  14'  N.,  74«»  25'  W.,  30.22,  ESE..  light  cross-sea,  increasing  gales  with 
light  rain;  23d,  in  35**  N.,  75*»  23'  W.,  29.80,  WSW.,  moderate  gale,  cloady  weather; 
24th,  in  33*»  02'  N.,  78°  25'  W.,  30.31,  NNE.,  fresh,  dear,  and  fine  weather.  Steamship 
(iallic-i,  25th,  morning,  in  42°  N.  50°  47'  W. ,  20.75,  N  W. ,  force  8,  high,  confused  sea,  squally 
with  rain  and  wiow;  noon,  in  42°  46'  N.,  51°  27' W.,  29.75,  NW.,  force  8  to  9,  high  am- 
fused  sea,  squally  with  rain  and  snow;  26th,  morning,  in  41°  53'  N.,  57°  28'  W.,  30.43, 
W.,  fon-e  4,  duU,  cloudy  weather.  Steamship  1\  Caland,  23d,  in  44°  44'  N.,  55*»  51' 
W.,  20.81,  SSW.,  force  5,  squally,  with  rain;  24th,  in  43°  28'  N.,  60°  16'  W.,  29.30, 
NE.,  force  9,  sqmilly  with  rain;  25th,  in  41°  53^  N.,  63° 39'  W.,  30.42  NW.,  force4,  fine 
weather. 

No.  IX. — ^The  midnight  map  of  the  24th  indicated  a  storm  in  the  Gulf  of  Mexico. 
By  the  next  afternoon  its  center  was  located  near  Port  Eads.  From  this  point  its  path 
is  charted  until  the  center  had  passed  oil  the  New  Jersey  coast  on  the  27th.  Tliis  storm 
was  accompanied  by  heavy  rain.  The  temperature  everywhere  remained  above  the  nor- 
mal. The  following  high  velocities  are  reported:  Port-  Eads,  E.  52  miles;  Mobile,  8E. 
36;  Pensacola,  SE.  40;  Jacksonville,  SW.  27;  Smithville,  S.  40;  Macon,  SW.  46;  Hat^ 
teras,  E.  28. 

No.  X. — This  area  entered  the  United  State«  in  the  extreme  northwest  from  British 
America.  On  the  28tli  passed  north  of  the  Lake  region  and  at  midnight  of  the  2Uth  was 
central  between  Oswego  and  Kingston.  It  then  jiassed  down  the  Saint  Lawrence  Val- 
ley and  (\isappeared  on  the  oOth.  Kain  fell  in  the  I^ke  region.  Now  England,  and  the 
^liddle  Atlantic  States,  and  snow  in  the  Lake  region.  After  the  center  had  jiiissed  to 
the  eastward  the  barometer  fell  from  0.3  to  0.5  below  the  normal  in  the  Lake  region, 
and  from  0.5  to  1.28  inches  in  New  England  and  the  maritime  provinces  of  Canada. 
High  winds  prevailed  in  the  Lake  region  and  on  the  New  England  and  Middle  Atlantic 
coasts. 

INTERNATIONAL    METEOROLOGY. 

International  Charts  Nw.  IV  and  V  aceomiMiny  the  present  Keview  for  December, 
1881.  The  foniier  is  published  for  October,  1870,  and  continues  the  series  of  this  chart 
commenced  in  January,  1877.  Owingto  the  failure  of  reireiving  the  Octolwr,  1879,  num- 
ber of  the  '*Heobachtungen  auf  dem  Nonlatlantiscjhen  Ocean,"  kindly  furnished  this 
office  through  the  courtesy  of  Prof.  Dr.  G.  Xeumayer,  Director  of  the  Cierman  Marine 
Observatory,  Chart  No.  IV  is  not  iis  complete  over  the  North  Atlantic  Ocean  as  in  pre- 
vious mouths.  Chart.  No.  V  is  prepared  for  the  month  of  January,  1880,  and  continues 
the  series  of  this  chart  commenced  in  November,  1877. 

Chart  a\o.  /I' shows  the  mean  pressure,  temperature,  and  the  prevailing  direction  of 
the  wind  at  7.IJr>  a.  m.,  Wiishington,  or  0.4:$  p.  m.  Greenwich  mean  time,  for  the  month 
of  October,  1879,  over  the  northern,  and  at  certain  isolated  stations  in  the  Southern 
Hemisphere.  Tlie  most  decided  area  of  barometric  minima  for  the  present  month  covers 
the  soiitheni  half  of  Greenland  and  extends  thence  eastward  between  the  parallels  of 
60°  and  70°  N.  over  northern  Scandinavia  and  northwestern  Russia.  A  second  area  of 
barometric  minima  covera  the  whole  of  British  India  and  a  portion  of  western  Russia, 
the  barometer  falling  below  20.90;  elsewhere  the  pressure  remiiins  30.00  or  above,  except 
at  certain  isolated  stations.  Throughout  the  Northern  Hemisphere  north  of  50°  N.  the 
ban)m(*ter  does  not  fall  with  regularity  jus  the  latitude  increases,  except  between  the 
meridians  of  80°  K.  and  90°  W.,  and  a^ain  between  120°  and  160°  E.,  where  there  is  not 
only  a  noticeable  regularity  in  the  fall  northward,  but  also  the  presence  of  a  marked 
rapidity.  To  break  the  contiimity  of  this  diminution  of  pressure  in  northern  latitudes, 
two  an':i8  of  high  pressure  push  northward,  one  between  the  meridians  of  80°  and  120° 
K.  and  the  other  b<*twecn  90°  and  VM)°  W.  There  an^  five  princiftal  areas  of  high  press- 
ure situate<l  as  follows:  30.25  in  southern  Kiberia,  30.20  over  the  Azores,  3(K20  in 
Tennessee  and  the  southern  portion  of  the  Middle  Atlantic  States,  30.20  in  the 
Northern  Plateau,  and  30.20  in  central  Mexi(X).  There  is  a  marked  dimi- 
nution of  pressure  over  the  Atlantic  north  of  'iO°  N.  and  between  the  meridians 
of  30°  and  60°  W.  jia  compared  with  September.  A  similar  (rhange  has  taken  place  over 
southern  Russia.  The  extreme  mean  pressures  for  the  month  are  29.05  (lowest)  at 
TrouLso  and  Stykkisholm,  and  30.27  (highest)  at  Mexico  and  Nertschinsk.  The  extreme 
numthly  range  of  mean  ])ressure  is  0.62  inch,  which  is  0.18  smaller  than  the  range  for 
October,  1877  and  1878,  the  range  being  the  same  (0.80  inch)  for  both  the  latter  yeans. 
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The  Ibllowing  extreme  monthly  mean  temperatures  are  given  in  Fahrenheit's  scale, 
lowest,  York  Factory,  26°;  Nertschinsk,  29**;  Godthaah,  31;  Nikohuevskon  the  Amoor, 
33°;  Yeniseisk,  and  Virginia  City,  35°;  llaparanda,  Tromso,  and  Fort  Garrj',  37°;  Fort 
Bnford,  38°;  Archangel,  30°;  Stykkisholm and  Barnaul,  41°;  Moose  Factory,  43°;  highest, 
Deesa,  87° ;  Freetown,  85° ;  Kurrach^^e,  84° ;  Bt.  Thomas,  83° ;  Bridgetown  and  Paramaribo, 
82°;  Macao.  81°;  Nassau,  Navassa,  and  Biskra,  80°;  Fort  de  France,  79°.  The  prevailing 
direction  of  the  winds  over  the  Unite<l  States  was  northeast  to  southeast  south  of  par- 
allel 40°  N.,  and  east  of  100°  W. ;  north  of  the  alx>ve  parallel  and  east  of  the  same  merid- 
ian, southerly,  except  westerly  along  the  Atlantic  coast;  in  the  remaining  portion  of 
the  country  variable.  Over  Canada  and  in  the  maritime  provinces,  southwesterly.  In 
central  Mexico,  calms.  Over  the  Atlantic  Ocean,  northeasterly  from  the  European  coast 
westward  to  30°  W.,  and  from  the  American  coast  eastward  to  60°  W.;  between  these 
meridians  the  directions  are  southeast,  southwest,  and  northwest.  In  Europe  westerly 
over  the  British  Isles;  northwesterly  over  Samdinavia  and  thence  southward  to  parallel 
40°  N.,  except  northeasterly  in  Italy  and  France;  south  of  40°  N.  variable,  and  in  Rus- 
sia southerly.  In  Hindostan,  frequent  calms  with  occasional  winds,  generally  from  the 
northwest.  Over  the  Japan  Islands  and  along  the  Asiatic  coast,  northeasterly.  Com- 
pared with  October,  1877  and  1878,  the  temperature  over  the  United  States  is  generally 
higher,  particularly  west  of  the  100th  meridian,  and  the  pressure  shows  a  marked  rise  in 
the  AtUmtic  Coast  States  and  in  the  northern  Rocky  Mountain  and  Plateau  districts. 
Over  the  Atlantic  there  is  a  decided  rise  in  pressure  off  the  Middle  and  South  Atlantic 
ooQstB  and  in  the  vicinity  of  the  Azores.  The  changes  in  temperature  are  very  small  and 
the  tendency  north  of  parallel  50°  N.  is  a  fall.  In  the  various  countries  of  Europe  and 
Asia  the  following  changes  appciir:  in  the  British  Isles  the  temperature  is  from  1°  to  5° 
higher  and  the  pressure  fix)m  0.18  to  0.4  inch  lower.  In  France  the  tempeniture  is 
slightly  lower  and  the  pressure  from  0.01  to  0.15  inch  higher.  In  Scandinavia  the  tem- 
perature is  slightly  lower  and  the  pressure  from  0.01  to  0.08  inch  higher.  In  Germany 
the  temperature  shows  but  little  change,  while  the  pressure  is  from  0.01  to  0.17  indi 
higher.  In  Austria  and  Hungary  the  temperature  is  generally  lower  and  the  pressure 
generally  higher.  In  Italy  the  temperature  shows  but  little  change,  while  the  pressure 
IS  generally  higher.     In  Spain  and  Portugal  the  temperature  is  slightly  lower  and  the 

Sreasure  is  from  0.01  to  0.08  inch  higher.  In  Algeria  the  temperature  is  from  1°  to  4° 
igher  and  the  pressure  shows  a  rise  of  0.01  to  0.05  inch.  In  Russia  the  temperature  is 
generally  higher,  while  the  pressure  is  from  0.05  to  0.20  inch  lower.  In  British  India 
the  temperature  is  from  1°  to  4°  higher,  while  the  pressure  generally  shows  very  little 
diange.  The  accompanying  table  shows  the  deviations  in  temperature  and  barometer  at 
isolated  stations  for  the  month  of  October,  1879,  as  compared  with  the  means  of  the  past 
two  years: 

Comparative  ihermmnetric  and  barometric  mearM,  with  correapomding  departures. 


Stations. 


Menu  temperature,    i      Mean  l)arometer. 


©CO 

o 

-•a 

O 


York  Factory 

Godthaab. 

SlykkiBholni 

Tromso 

Thorshayn 

Arcbanael 

Ekaterinburg 

Barnaul 

Yeniseisk 

Nikolalevnk  on  the  Amoor. 

Pekin » 

Zl-Ka-Wei 

Tokei 

Tashkend 

NukuBs 

Bsinit.. 

Manritias 

Fort  Napier 

Gape  Town 

Free  Town 

Paramaribo.. 

Funchal 


22.1 
30.2 
87.4 
.77.6 
46.2 
38.1 
41.1 
37.6 
30.8 
34.6 
51.6 
58.1 
57.6 
54.3 
55.3 
81.1 
75.6 
76.5 
68.8 
83.4 
80.7 
78.4 


o 


26.1 
30.7 
41.4 
36.5 
45.7 
38.5 
44.8 
40.5 
35.1 
82.5 
51.4 
59.5 
56.5 
55.8 
61.2 
77.0 
73.9 
73.5 
66. 6 
85.4 
82.1 
78.0 


t 

I 


1.0 
-fO.5 
--4.0 
-l.J 
-0.5 
-4-0.4 
--3.7 
--2.9 
--4.8 
-2.1 
-0.2 
+1.4 
-1.1 

tl.5 
S.9 
-4.1 
-1.7 
-3.0 
-2.2 
+2.0 

+1.4 
-0.4  i 


29.96 
29.75 
29.60 
29.58 
29.53 
29.79 
30.12 
30.21 
30.00 


30.17 
30.17 
80.04 
80.31 
30.20 
29.90 
80.08 
29.84 
80.02 
29.93 
29.97 
80.10 


« 

ol 

■ta\ 
O 


.30.03 
29.66 
29.75 
29.65 
29.87 
29.72 
80.10 
80.20 
80.24 


80.21 
80.20 
80.10 
80.15 
80.17 
29.99 
80.12 
29,90 
30.07 
29.92 
80.01 
80.10 


I 


-1-0.07 
-0.10 
-H>.15 
-1-0.07 
-fO.84 
-0.07 
-0.02 
-0.01 
-1-0.15 


-l-O.OI 
--0.03 
--0.06 
-0.16 
-0.(tt 
H-O.OO 
-0.04 
.06 
L05 
-0.01 
I  -1-0.04 
iNormU 


n 
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Comparative  thermametric  and  barometric  meanSj  with  corresponding  departures — Contiiined. 


SUtion. 


Mean  temperature. 


c 


-6 

O 


Ponta  Delgado 

Angra 

Bridgetown 

Navansa 

Me^ellin 

Ran  Joti^'  de  Conta  Ilicra  .... 

Mexico 

Melbourne 

Hobart  Town 

San  Juan  de  Puerto  Kica. 

Nassau 

Havana 

Astrakhan 

AthcuM 

T^horo 

TiAis. 


liagbount 

Fort- do  Fnincc  ... 

Yokohama 

Lisbon 

Madrid 

Cagliari 

Gibraltar 

Sandwick  Manse 
Malta 


60.2 
66.1 
83.0 
81.5 
66.1 
67.7 
65.9 
54.3 
51.0 
81.6 
79.8 
7».3 
57.4 
72.6 
KI.7 

72.3 
81.6 
59.8 
67.8 

70.3 


,0( 


O 


72.1 
68.7 
81.6 
80.0 
65.2 
66.9 
50.9 
55.4 
56.0 
79.9 
80.2 
79.0 
59.7 
69.8 
S2.  1 
67.3 
7r>.o 
79. 2 
59.6 
66.0 
66.4 
70.7 


Mean  barometer. 


S. 
& 


+2.9 

+2.6 
-1.4 
-1.5 
-0.9 
-0.8 
-5.0  i 
+1.1  ' 
+5.0  j 
-1.7  I 
+04  i 
-0.3 
+2.3  I 
-2.8  ! 
+0.7 
+2.4  i 
4-2.7 
-2.4 
-0.2 
-1.8 
).5 
).4 


1^ 
O 


30.09 
80.07 
29.92 
29.02 


ol 

O 
O 


30.20 
90.20 

29.  gs 

29.82 


n 


49.1 
73.5 


I      ^ 


48.2 
72.1 


-1.2 
-1.4 


30.15 
30.01 
29.77 
29.90 
29.96 
29.03 
30.20 
30.03 
2i).81 
30.11 
30.10 
29.82 
29.97 
30.07 


29.99 
30.00 
29.63 
30.00 


30.16 
20.97 
29.78 
29.08 
an.  00 
29.02 
30.14 
30.02 
29.82 
80.07 
30.12 
29.08 
80.06 
30.06 


+aii 

+0.18 

+0.01 

Nonn'l 


+O.GL 
-a  04 
+0.01 

+0.06 
+0.0X 

—a  01 

-0.06 
-0.01 
-0.U2 

-a  04 

1.02 
».16 

).ll 

-0.01 


ao.oi 
ao.oo 

30.01 
20.00 


+0.06 

-a  06 

+0.88 
-0.01 


Chart.  Kg.  I'. — This  chart  disphiys  the  tracing*  of  the  probable  courses  of  22  of  the  prin- 
cipal .storm  areas  of  tlie  Xortheni  Heinisphere  tor  the  month  of  January,  1880.  The  ap- 
pn)ximate  paths  of  i)i*o;^res8ive  movement  are  ]>a.se<l  upon  dailj'  simultaneona  interna- 
tional observations  to  the  nnmber  of  over  (mO,  iK'sides  a  large*  mass  of  irregular  data 
which  reaches  this  ollicc;  i]i  various  >n  ays  fmm  the  lop^of  ves.sels  of  the  merchant  murine 
of  the  North  Atlantic  and  Nurtli  Pacific  Oceinis.  Conrerning  the  general  distribution  of 
the  paths  of  the  areas  of  ])arometric  minima  tht.'  following  is  given:  fifteen  areas  traversed 
portions  of  the  Unit(?d  States,  eight  of  which  came  from  the  I'acilic  Ocean,  three  from 
the  British  Possessions,  one  from  thii  CJulf  of  Mexico,  and  cmca  c(mtinuation  of  area  No. 
XXXIl  of  the  December,  ls7i),  chart.  Twelvt^  of  tliese  areas  reached  the  Atlantic 
Ocean,  live  of  which  crassed  tin*  sjimcto  tlKMuainlandof  noiihern  Kuropeand  one  passed 
southeastward  from  Xewfountlland  to  the  northwestern  coast  of  Africii.  Over  the  At- 
lantic (X*ean  one  area  appeal's  in  about  ()0°  N.,  :1{)^  \V.,  :is  a  continuation  of  area  No. 
XXX  of  the  December,  1H70,  chart.  In  Euroju*  four  areas  lii-st  appeared  off  the  north- 
w^estem  coitst  f)f  Norway  and  one  in  soiith  western  Russia.  Of!' the  Asiatic  coast  one  area 
pjissed  northeastward  south  of  the  Japan  Ishnids.  Of  tlu'  storms  in  North  America  the 
following  detailed  de.scrii)ti(ms  are  given:  No.  I. — This  area  is  a  continuation  of  No. 
XXXIV  of  the  December,  1879,  chart.  Passing  nipidly  eastward  from  the  Pacific  coast 
during  the  IHst  of  December.  1-^7J),  the  dei)ressi(m  was  central  in  Manitoba  on  the  fol- 
lowing day,  January  1st.  1880.  l\)rt  Garry,  '3i).:n,  a  fall  of  n.7.S  inch  in  jnist  twenty- 
four  hours,  S.,  clear;  Fort  P>uford,  Montjuia,  r2J>.*2().  a  fall  of  0.71  inch,  SW.,  clear;  Pem- 
bina. Dak.,  20.2(>,  a  fallof  0.7r)  inch,  S.  fair.  2d,  de]>re.ssion  central  over  northern  Can- 
ada inclostnl  by  the  iso])ar  of  20.00:  Moose  Factory.  James  r>ay,  2!).({0,  a  fall  of  0.39 inch, 
wiml  shifte<l  from  SW.  to  NW.,  with  stormy  weather.  During  the  day  the  depression 
l)assed  rjipidly  eastward  to  the  Atlantic  Ocean,  <M)mbining  with  area  No.  II  on  the  3d. 
The  following  reports  from  OtKlthaab.  (ireenland,  indiCiite  tlu^  influence  of  this  depmsRlon 
north  of  its  center:  2d,  20.41,  ENK..  for  e2,  cloudy;  .'id,  20.17,  XK..  forcx-  i,  cloudy;  4th, 
20.:J(;,  NW.,  force  4,  chmdy ;  oth,  2J;. ,  .  N.,  Ibrce  1,  fair;  f>th.  20.f>7,  NW.,  foirc  2,  clondy. 
The  low  barometers  oft  he  1  stand  2d  at  Oodthaiib  were  due  to  the  inlluenceof  area  No.  XXX 
of  the  D(fcendHM',  1><70,  chart,  from  which  the  surn)unduig  pressure  had  not  completely  re- 
covered before  the  ]>assage  of  areas  Nos.  1  and  II.  No.  II. — This  area  is  charted  ns  a  con- 
tinujition  of  area  No.  XXXIl  of  the  December,  1870,  <'hart.  On  the  1st,  central  south- 
ea.stof  Nova  Scotia,  followed  to  the  westward  over  New  Kngland  and  in  the  Camulian  mari- 
time provincesbywindsshifting  to  northwesterly  with  rapidly  rising  pressure.  In  4.">°  N., 
58°  W.,  20.1)7,  NE.,  force  (J.  rain;  Sydney,  N.  S.*,  20.72,  NE.,'  heavy  snow;  Cluirloltetowu, 
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29.76,  W.,  heavy  snow;  Saint  Pierre,  N.  F.,  29.72,  E.,  snow;  Little  Glace  Bay,  N.  S., 
29.64,  NE.,  heavy  snow;  in  40°  40^  N.,  (>5*»  05^  W.,  N.  S.,  and  NW.,  variable  winds,  eon- 
fxusedsea,  heavy  storm;  in  45°  30'  N.,  50°  20'  W.,  SSW.  to  NNW.,  heavy  gale,  terrific 
squalls;  2d,  depression  central  in  about  50°  N.,  40°  W. ;  in  46°  03'  N.,  41°  42'  W.,  29.53, 
NW.,  force  7,  high  sea  and  rain;  in. 49°  50'  N.,  30°  45'  W.,  29.19,  SW.,  force  9,  high  sea 
and  rain;  in  44°  N.,  55°  W.,  SW.  to  NW. ,  severe  gales,  high  sea;  in  46°  29' N.,  39°  39^  W., 
8W.  to  NW. ,  hard  ^es,  hail  and  rain,  high  confused  sea ;  in  48°  25'  N. ,  33°  45'  W. ,  N  W.  to 
SW.,  hard  gales,  high  cross-sea;  in  47°  N.,  28°  W.,  hurricane  from  SW.,  lost  boat  and 
davits;  in  49°  50'  N.,  27°  06'  W.,  WNW.  to  WSW.,  min,  high  westerly  sea.  During 
the  3d  and  4th  the  depression  passed  northeastward  to  Iceland,  being  central  on  the  5th 
north  of  Stykkisholm.  The  following  observations  were  rei)orted  from  this  station  dur, 
ing  the  approach  and  passage  of  the  depression:  3d,  29.10,  SE.,  force  7;  4th,  28.91,  S.- 
force  8,  rain;  6th,  29.04,  SW.,  force  4,  snow;  6th,  29.77,  S.,  force  5,  rain.  During  the 
6th  the  depression  entered  the  northwestern  coast  of  Nor\^'ay;  Tromso,  29.54,  a  fall  of 
0.27  inch  in  past  twenty-four  hours,  SW.,  rain.  7th,  depression  central,  with  dimin- 
ished energy  over  Lapland;  Hapamnda,  29.81,  a  rise  of  0.07  inch,  wind  shifted  to  west; 
Archangel,  29.67,  a  fall  of  0.31  inch,  S.,  cloudy.  During  the  day  the  course  of  the  de- 
pression changed  from  east  to  south,  and  on  the  morning  of  the  8th  i  was  central  be- 
tween the  Gulf  of  Finland  and  the  White  Sea.  St.  Pet<^rsburg,  29.59,  a  fall  of  0.21 
inch,  SSE.,  cloudy;  Archangel,  29.65,  a  fall  of  0.02  inch,  SE.,  cloudy;  Dorpat,  29.45,  a 
fall  of  0.53  inch,  SSW.,  cloudy.  Continuing  its  southerly  course  the  depression  was 
central  north  of  the  Black  Sea  on  the  9th.  Kieff,  29.63,  :i  fall  of  0.37  inch,  N.,  snow; 
Nikolaiev,  29.52,  afaJlof  0.50  inch,  W.  45  miles,  snow;  Lugan,  20.62,  a  fall  of  0.28 inch, 
E.,  clondy;  Astrakhan,  29.91,  a  fall  of  0.10  inch,  calm,  cloudy.  During  the  day  the 
conrse  of  the  depression  changed  to  the  east,  and  on  the  following  morning  it  was  cen- 
tral, with  diminished  energy,  between  the  Black  and  Caspian  Sea-s.  KiclT,  30.25,  a  rise 
of  0.62  inch,  NW.,  cIcat;  Nikolaiev,  30.17,  a  rise  of  0.65  inch,  NNW.,  clciir;  Lugan, 
29.67,  a  rise  of  0.05  inch,  E.,  cloudy;  Astrakhan,  30.00,  a  rise  of  0.09  in^i,  SE.,  cloudy. 
During  the  10th  and  11th,  the  depression  disiippeared  over  Toorkistiin  in  a  high  pressure 
area,  30.25.  No.  V. — This  area  entered  the  Pacific  coiist  on  the  2d,  in  latitude  50°  N., 
aooompanied  in  British  Columbia  by  easterly  gales  with  sleet  and  snow,  and  to  the  south- 
ward, in  Washington  Territory  and  Oregon,  by  southeast  to  southwest  winds  and  rain. 
Daring  the  day  the  depression  moved  rapidly  eastward  to  the  Saskatchewan  VaUey,  at- 
tended by  comparatively  light  precipitation.  3d,  central  in  Manitoba;  Fort  Garry, 
20.50,  a  fall  of  0.75  inch,  S.,  fair;  Fort  Buford,  Montjma,  29.39,  a  fall  of  0.26  inch,  W., 
cloudy.  Continuing  its  easterly  course,  the  depression  was  central  east  of  James 
Bay  on  the  4th;  Moose  Factory,  29.56,  a  rise  of  0.08  inch,  W.,  cloudy.  During  the  4th 
and  5th  the  course  of  the  depression,  as  indicated  upon  the  chart,  is  rather  doubtful, 
owing  to  the  lack  of  reports  from  tlie  region  north  of  50°  N.  The  following  report  from 
Saint  John's,  Newfoundland,  on  the  5th,  indicates  the  presence  of  this  depn^ssion  north 
of  Newfoundland  on  that  date;  barometer,  29.57,  a  fall  of  0.95  inch,  W.,  snow.  6th,  de- 
pression central  in  aljout  50°  N.,  40°  W. ;  in  45°  43'  N.,  45°  07'  W.,  SW.  to  NW.  and  N., 
moderate  gales,  squallsof  rain,  high  westerly  sea;  in  49°  1 8'  N. ,  37°  13'  W. ,  WNW. ,  strong 
gale,  high  westerly  sea;  in  43°  16'  N.,  51°  02'  W.,  NNW.,  heavy  gale,  high  westerly 
sea;  in  47°  24'  N.,  40°  I^'  W\,  SW.  to  WNW.,  strong  gale,  very  high  sea;  in  48°  N., 
34°  W.,  E.  to  SW.  and  NW.  moderate,  increasing  to  strong  gales.  7th,  in  44°  29'  N., 
46**  47'  W.,  NNW.  and  W.,  strong  gale  with  violent  scjualls  of  snow;  in  47°  26'  N.,  44° 
12^  W.,  N.,  strong  gale,  high  sea;  in  46°  22'  N.,  45°  40'  W.,  SW.  to  WNW.,  strong  gale, 
high  sea;  in  46°  26'  N.,  39°  27'  W.,  NW.,  fresh  gale,  ver>'  high  sea;  in  49°  21'  N.,  27° 
5^  W.,  S.  to  NW.  strong  gale,  vessel  hove  to  for  three  hours.  During  the  approach  and 
poBRage  of  this  storm  the  following  observations  were  reported  iroiu  Stykkisholm,  Ice- 
land: 6th,  29.77,  S.,  force  6,  rain;  7th,  29.37,  S.,  force  8,  rain;  8th,  29.74,  S.,  force  7, 
lain;  9th,  29.70,  SE.,  force  7,  cloudy.  The  following  observations  were  reported  from 
Godthaab,  Greenland:  5th,  29.43,  N.,  force  4,  fair;  6th,  29.67,  NW.,  force  2,  cloudy; 
7th,  29.06,  NE.,  force  6,  fair;  8th,  29.15,  NNE.,  force  4,  fair;  9th,  29.69,  NNE.,  force  4, 
&a.  So  far  as  can  be  judged  from  the  daily  charts,  the  atmospheric  conditions  at  God- 
thaab indicated  that  the  preponderating  influence  of  area  No.  V  began  on  the  5th,  while 
area  No.  11  was  central  north  of  Stykkisholm.  By  the  morning  of  the  10th,  with  con- 
siderably diminished  energy,  this  depression  had  reached  the  northern  coiist  of  Norway. 
11th,  depression  probably  central  over  the  Arctic  Ocean  north  of  I^apland;  at  Haparanda 
the  barometer  rose  to  30.33,  with  southerly  winds,  but  fell  slightly  at  Tromso,  with  a 
southwest  wind.  12th,  central  east  of  the  White  Sea;  Art^hangel,  29.47,  a  fall  of  0.88 
inch,  winds  shifting  from  south  to  west,  with  snow.  During  the  day  the  depression  dis- 
appeared to  the  eastward.  No.  VII. — This  area  appeared  off  the  North  Pacificcoast  on 
the  4th,  attended  by  very  heavy  southeasterly  gales,  with  rain  and  snow  in  British  Co- 
nmbia^  and  southerly  winds  with  niin  in  Oregon  and  Washington  Territory,  changing 
to  snow  in  the  northern  portion  of  the  latter  as  the  depression  passed  eastward.    5th, 
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central  in  the  Saskatchewan  Valley;  during  the  day  moved  eastward  to  the  zegioii  be- 
tween Lake  Snperior  and  James  Bay,  where  it  was  central  on  the  following  momiiig. 
6th,  Moose  Factory,  29.50,  a  &11  of  1.12  inches,  SW.,  cloudy;  York  Factory,  30.13,  ftiiae 
of  hut  0.01  inch,  wind  steady  from  the  NW.  since  the  4th.  During  the  6tii,  this  depres- 
sion moved  rapidly  northeastward,  crossing  the  Labrador  Peninsula,  and  thenoe  xetnehr 
ing  the  Atlantic  Ocean  at  the  entrance  of  Davis's  Straits,  where  it  was  probably  cental 
on  the  morning  of  the  7th.  The  course  of  the  area  since  leaving  the  Provinoe  of  Ontuio 
is  quite  doubtful,  owing  to  the  lack  of  reports  from  this  portion  of  North  America,  but 
the  following  observations  reported  from  Godthaab  indicate  the  approach  of  the  denres- 
sion  with  considerable  certainty:  6th,  29.67,  NW.,  force  2,  cloudy;  7th,  29.06,  NE.,  hne 
6,  fair;  8th,  29.15,  NNE.,  force  4.  The  pressure  at  Godthaab  remained  very  loiw  from 
the  1st  to  the  12tli  of  the  month,  owing  to  the  frequent  passage  of  areas  of  barometric 
minima  northeastward  between  Greenland  and  Iceland.  The  atmospheric  equilibrinm 
had  not  time  to  recover  before  the  appearance  of  another  area  of  disturbance,  thus  ren- 
dering it  difficult  to  mark  the  interval  showing  the  particular  eflfect  of  each  separate  de- 
pression. During  the  7th  this  depression  probably  moved  northeastward  and  combined 
with  area  No.  V,  then  central  over  the  ocean  west  of  Iceland.  No.  VIII. — ^The  approach 
of  this  depression  on  the  North  Pacific  coast  followed  closely  the  disappeaianoe  of  area 
Ne.  VII.  On  the  6th  the  winds  in  British  Columbia  shifted  rapidly  from  SW.  to  NE. 
and  N.,  accompanied  by  remarkably  heavy  snow,  at  some  places  reaching  a  depth  of  10 
feet,  causing  considerable  loss  of  property,  and  interrupting  all  communication.  Thxoaj^ 
out  Oregon  and  Washington  Territory,  southerly  winds  with  rain,  changing  to  snow  in 
the  former,  prevailed.  7th,  lowest  barometer  at  Olympia,  29.13,  or  0.82  inch  below  the 
normal.  The  winds  increased  from  brisk  to  high,  accompanied  by  heavy  precipitation. 
8th,  depression  central  in  Western  Dakota;  Virginia  City,  Mont.,  29.13,  a  fidl  of  0.43 
inch.  SW.,  clear;  Fort  Bnford,  20.25,  a  fall  of  0.61  inch,  calm,  cloudy.  Daring  the  day 
the  depression  passed  southeastward  into  Minnesota,  being  central  on  the  9th  in  western 
Wisconsin;  I^a  Crosse,  20.42,  a  fall  of  0.53  inch,  W.,  light  rain;  Madison,  Wis.,  89.^,  a 
fall  of  0.60  inch,  S.,  dense  fog;  Marquette,  29.48,  a  fall  of  0.57  inch,  S£.,  light  lain. 
The  depression  moved  rapidly  northeastward  during  the  day  and  by  the  morning  i^the 
10th  became  central  in  the  Lower  Saint  LawTCUce  Valley;  Farther  Point,  29.65,  afiJi 
of  0.79  inch,  NE.,  threatening;  Chatham,  29.83,  a  fall  of  0.81  inch,  calm,  foggy;  threat- 
ening weather  and  rain,  with  southeasterly  winds  and  falling  barometer,  prevailed 
throughout  the  Canadian  maritime  provinces.  11th,  depression  central  off  the  BazdoB  of 
Newfoundland.  Saint  John's,  Newfoundland,  20.83,  a  fall  of  0.73  inch,  W.,  fidr. 
Throughout  the  Canadian  maritime  provinces  the  winds  shifted  to  west  and  northwest^ 
with  clear  or  fair  weather  and  rapidly  rising  barometer.  The  depression  now  changed 
its  course  to  the  southeast  and  moved  very  slowly  towards  the  Azores.  Its  dilatory 
movement,  as  indicated  ujwn  the  chart,  was  prol)ably  due  to  the  persistent  high  press- 
ures which  prevailed  olT  the  coasts  of  France  and  Spain,  and  contiimed  without  relief 
imtil  the  21st.  From  the  2d  to  the  10th  the  pressure  over  the  Atlantic  in  the  vicinity  of 
the  Bermudas  remained  ven'  high,  ranging?  from  'Ml'M)  to  30.60.  12th,  in  50°  N.  40®  W., 
20.20,  NE.,  force  1,  fair;  in  43°  N.,  57°  :W  W.,  N..  stomiy;  in  41°  15^  N.,  30°  20^  W., 
20.81,  NW.,  force  2,  fair.  13th,  in  r>{)°  2C/  N.,  37°  W.,  NE.,  moderate  to  high  gales;  in 
41°  55^  N.,  28°  40^  W.,  20.71,  S.SE.,  force  6,  rain;  in  48°  40^  N.,  47°  30^  W.,  29.95, 
NNE.,  force  5,  fair;  Ponta  Delgado,  20.00,  a  fall  of  0.27  inch,  wind  shifled  fix)m  N.  2 
miles  i>er  hour  to  SSW.  20  miles.  14th,  in  43°  55^  X.,  26°  25^  W.,  29.88,  SE.,  force  5, 
light  rain;  northeasterlv  gales  prevailed  in  the  vicinity  of  50°  N.,  40°  W. ;  in  48°  20''  N., 
51°  30'  W.,  20.71,  S.,  snow;  Ponta  Delgado,  20.00,  S.  41  miles,  cloudy.  15th,  in  44* 
45'  N.,  56°  W.,  NW.,  stormv,  very  hi^h  sea,  extremely  cold;  in  47°  16'  N.,  52°  40^  W., 

20.86,  NNE.,  force  5,  cloudv;  Wmiii  Delgado,  20.03.  S.  28  miles,  cloudy.  16th,  in  35* 
10'  N.,  46°  45'  W.,  20.02,  NW.,  iorce  6,  cloudy;  in  46°  35'  N.,  22°  10'  W.,  29.91,  K, 
force  5,  cloudv;  in  40°  52'  X.,  20°  20'  W.,  20.00,  S.,  force  4,  light  rain;  Ponta  Delgado, 

20.87,  SW.  18  miles,  partlv  cloudv.  17th,  in  36°  N.,  43°  05'  W.,  29.92,  NW.,  force  6, 
cloudy:  in  47°  30'  i\.,  21°' 30'  W.,  20.7.5,  K.,  force  (>,  rain;  in  38°  50'  N.,  24°  42'  W., 
20.68,  SSW.,  force  1,  cloudy;  Ponta  Dclgatlo,  20.62,  8.  27  miles,  light  rain.  18th,  in 
rW°  10'  N.,  30°  25'  W.,  20.60,  NW.,  force  7,  severe  sc|ualls;  in  48°  5()'  N.,  21°  30^  W., 
20.70,  E.,  force  8,  cloudv;  in  40°  51'  N..  41°  40'  W.,  20.HI,  N.,  force  5,  doudv;  in  ST' 
18'  N.,  28°  04'  W.,  20.54,  W.,  force  6,  high  sea,  cloudy;  Ponta  Delgado,  29.60,  SW.  35 
miles,  partly  cloudy:  10th,  in  35°  20'  N.,  36°  30'  W.,  20.68,  NAV.,  force  6,  light  show- 
era;  in  48°  25'  N.,  22°  25'  W.,  20.80  E.,  force  7,  cloudv;  in 45°  15'  N.,  17° 25^  W.,  29.68, 
E.,  force  6,  cloudy;  in  35°  16'  N.,  31°  26'  W.,  29.45.  NW.,  force  7,  high  cross-sea, hea^T 
rain;  Ponta  Delgado,  29.30,  SSW.  11  miles,  partlv  cloudv.  20tli,  in  35°  55'  N.,  33°  35' 
W.,  20.62,  NW.,  force  4,  cloudy:  in  47°  25'  N.,  :.>2°  30'  W.,  29.62,  ENE.,  force  6,  rain; 
in  45°  15'  N.,  21°  W.,  20.58,  ESE.,  force  4,  cloudy:  Ponta  Delgado,  29.38,  W.  1  mile, 
fair;  Funchal,  29.8^1,  a  fall  of  0.03  inch,  WSW.,  cloudy.  2l8t,  in  48°  06'  N.,  22°10' W., 
29.02,  ESE.,  force  3,  cloudy;  in  45°  10'  N.,  24°  05'  W.,  20.84,  E.,  force  4,  light  rain;  in 
36°  50'  N.,  30°  40'  W.,  29.80,  NNW.,  force  5,  cloudy;  in  28°  N.,  16°  30'  W.,  29.92, 
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SSE.,  force  3;  Ponta  Delgado,  2fl.59,  calm;  Funchal,  29.82,  SSW.  cloudy.  22d,  in  37** 
15^  N.,  28**  5(K  W.,  29.97,  NE.,  force  4,  cloudy;  in  28*»  N.,  15°  30^  W.,  29.92,  SSE.,  force 
3;  Ponta  Delgado,  29.90,  NE.  4  miles,  light  rain;  Funchal,  29.84,  WSW.,  cloudy.  23d, 
Ponta  Delgado,  30.12,  NE.  3  miles,  flair;  Funchal,  29.95,  SW.,  fair.  24th,  Ponta  Del- 
gado, 30.30,  NE.  10  miles,  fair;  Funchal,  30.08,  SW.,  clear.  During  the  22d  and  23d 
the  depression  slowly  disappeared  oflf  the  northwestern  coast  of  Africa.  No.  IX. — ^The 
manner  of  approach  of  this  depression  on  the  North  Pacific  coast  resembled  that  of  the 
previous  areas,  Nos.  V,  VII,  and  VIII,  but  proved  to  be  by  far  the  most  severe.  Dur- 
ing the  9th,  while  the  depression  was  central  oflf  the  Oregon  coast,  violent  southeast  to 
southwest  gales  with  tremendous  sea  were  experienced  and  the  barometer  reached  a  min- 
imum of  28.20.  As  the  depression  passed  eastward  over  Oregon  the  barometer  fell  below 
29.00,  and  wind  velocities  of  from  50  to  80  miles  per  hour  were  recorded.  In  this  State 
the  destruction  of  property  was  very  great,  the  loss  being  variously  estimated  at  from 
$200,000  to  $400,000.  North  of  the  storm  center,  in  British  Columbia,  Washington  Ter- 
ritory, and  Montana,  northerly  gales  with  heavy  snow  prevailed,  while  to  the  southward, 
in  Idaho  and  the  northern  poi'tions  of  California  and  Nevada,  southerly  gales  with  rain 
prevailed.  The  fall  of  snow  accompanying  this  storm  was,  in  many  instances,  reported 
to  be  the  heaviest  ever  known.  10th,  depression  central  in  western  Dakota;  Fort  Buford, 
Dak.,  28.89,  a  fell  of  1.13 inches,  calm,  cloudy;  Bismarck,  29.14,  a  fall  of  0.90  inch,SE., 
cloudy;  North  Platte,  29.15,  a  fall  of  0.59  inch,  SE.,  clear.  11th,  central  over  Lake 
Superior;  Marquette,  29.37,  a  fall  of  0.85  inch,  S.,  light  rain;  Escanaba,  29.38,  a  fall  of 
0.88  inch,  S.,  cloudy;  York  Factor^',  29.28,  a  fSill  of  0.77  inch,  W.,  snow;  Moose  Factory , 
29.76,  a  all  of  0.52  inch,  S.,  cloudy.  12th,  probably  central  east  of  James  Bay,  disap- 
pearing during  the  day  to  the  eastward,  possibly  combining  with  area  No.  VII.  No.  X. — 
Following  the  passage  of  area  No.  IX  eastward  over  the  Lake  region,  this  depression 
formed  over  Texas  as  the  northerly  winds  of  an  approaching  high  area  swept  southward. 
12th,  depression  central  in  Mississippi,  with  slight  energj^,  and  during  the  day  passed 
rapialy  northeastward  over  Tennessee  and  the  Ohio  Valley  to  the  Atlantic.  13th,  cen- 
tral over  the  ocean  east  of  the  Middle  Atlantic  coast;  in  40°  23^  N.,  70°  50''  W.,  NE. 
gales.  During  the  14th  the  depression  probably  merged  with  area  No.  VII,  then  central 
m  about  45°  N. ,  35°  W. ;  the  rapid  movement  of  this  area,  together  with  its  slight  energy, 
was  probably  due  to  the  swift  advance  from  the  northwest  of  an  area  of  high  pressure, 
30.40,  which,  by  the  morning  of  the  14th,  embraced  almost  the  entire  Atlantic  coast. 
No.  XII. — ^This  depression  appeared  off  the  coast  of  British  Columbia  on  the  12th.  South- 
easterly winds  increasing  to  gales,  with  heavy  snow  prevailed  throughout  that  territory. 
Sontiierly  winds  with  rain,  changing  to  snow,  prevailed  in  Oregon  and  Washington  Ter- 
ritory. At  New  Westminster  the  barometer  fell  to  29.36.  13th,  depression  central  in 
Montana;  Virginia  City,  29.44,  a  fall  of  0.36  inch,  SW.,  cloudy.  Heav>'  gales  accom- 
panied this  depression  in  the  Rocky  Mountain  regions;  Fort  Fetterman,  Wyo.,  W.  40  to 
59  miles  per  hour;  Cheyenne,  W.,  42;  Fort  Custer,  Mont.,  SW..,  28;  Pike's  Peak,  NW., 
50.  14th,  depression  central  north  of  Lake  Superior;  Marquette,  29.53,  a  fall  of  0.95 
inch,  SW.,  clear;  Moose  Factory,  29.66,  a  fall  of  0.76  inch,  S.,  cloudy;  York  Factory, 
29.88,  barometer  stationary,  S.,  snow.  During  the  day  the  depression  disappeared  north 
of  Canada.  No.  XIII. — This  depression  probably  entered  the  coast  of  British  Columbia 
early  on  the  morning  of  the  14th,  as  heavy  southeasterly  gales  with  snow  were  reiwrted 
from  the  southern  portion  of  that  territory.  15th,  depression  central  in  the  Saskatche- 
wan Valley,  accompanied  by  southerly  winds  and  rain  or  snow  southward  over  Dakota 
and  Montana;  Fort  Buford,  29.16,  a  faU  of  1.02  inches,  SW.,  cloudy;  Fort  Garry,  29.60, 
a  fell  of  0.66  inch,  S.,  hazy.  16th,  depression  central,  with  diminished  en- 
ergy in  northern  Minnesota;  Saint  Paul,  29.71,  a  fall  of  0.35  inch,  SE., 
doady.  During  the  day  the  depression  moved  slowly  northeastward  between 
Lake  Superior  and  .Tames  Bay,  being  central  on  the  17th  north  of  Lake  Huron; 
Alpena,  29.70,  a  fall  of  0.10  inch,  SE.,  light  fog;  Marquette,  29.68,  a  fall  of  0.0ft 
inch,  NW.,  light  snow.  The  course  of  the  depression  now  changed  to  the  southeast,  and 
by  the  morning  of  the  18th  it  was  central  in  New  York.  Throughout  the  Saint  Law- 
rence Valley,  north  to  west  winds  with  threatening  weather  and  rain  prevailed;  pressure 
^nerally  below  20.00.  During  the  day  the  depression  passed  eastward  off  the  New 
England  coast  followed  by  winds  shifting  to  northwest  with  clear  or  clearing  weather, 
but  slowly  ri.sing  barometer.  19th,  depression  central  south  of  Nova  Scotia,  accompanieil 
in  the  Canadian  maritime  provinces  by  brisk  to  high  northerly  winds,  with  rain,  sleet, 
and  snow.  Little  Glace  Bay,  N.  S.,  29.41,  a  fall  of  0.58  inch,  calm,  rain;  Haliihx,  N. 
8.,  29.42,  a  fall  of  0.60  inch,  N.,  heavy  snow;  in  40°  28'  N.,  60°  50^  W.,  29.41,  SW., 
force  6,  light  rain;  in  41°  ir.N.,  66°  59'  W.,  29.67,  NNE.,  force  5,  cloudy,  heavy  rain 
in  jMWt  twenty-lour  hours.  During  the  20th  and  2l8t  the  depression  remained  about  sta- 
tionary south  of  Newfoundland.  I^ack  of  sufficient  ocean  data  on  these  two  dates  renders 
the  movement  of  the  area,  as  charted,  somewhat  uncertain.  22d,  depression  central  off 
the  Banks  of  Newfoundland;  Saint  Johns,  29.75,  a  fell  of  0.51  inch,  S.,  cloudy;  in  45° 
53'  N.,  63°  W.,  29.53,  W.,  force  5,  rain;  in  42°  49'  N.,  53°  18'  W.,  29.90,  NW.,  force  2, 
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cloudy,  twelve  horns'  rain  in  past  twenly-fonr  horns.  Dnring  this  day  and  the  follow- 
ing, the  depression  passed  northeastward  to  near  parallel  60^  N.,  where  on  the  24th  it 
was  central.  The  following  ohservations  were  reported  from  Stykkisholm,  loehmd.  dar- 
ing the  approach  and  passage  of  the  deprassion:  24th,  29.48,  a  &11  of  0.62  iDcn,  8., 
cloudy;  25th,  29.04,  SW.,  snow;  26th,  28.71,  W.,  snow;  27th,  28.84,  SW.,  snow;  28tli, 
28.81,  SW.,  snow;  29th,  29.19,  W.,  snow.  From  the  25th  to  the  28th  the  deimKion 
appeared  to  remain  ahout  stationaiy  in  the  Wcinity  of  Iceland,  owing  perhaps  to  the 
exceedingly  high  pressures,  30.30  to  30.60,  over  central  and  northern  Europe.  The  fol- 
lowing observations  were  reported  from  Godthaab:  24th,  29.60,  ENE.,  doady;  25tfay 
29.24,  N.,  cloudy;  26th,  29.53,  N.,  snow;  27th,  29.76,  ENE.,  fair.  29th,  depeenon 
central  off  the  northwestern  coast  of  Norway;  Tromso,  28.81,  a  fall  of  0.51  inch,  SW., 
cloudy;  Brono,  29.42,  a  fall  of  0.25  inch,  SW.,  cloudy;  Haparanda,  29.32,  a  fall  of  0.29 
inch,  W.,  cloudy.  During  this  day  and  the  following,  the  depression  disappeared  north 
of  Lapland.  No.  XIY. — ^This  depression  probably  entered  British  Columbia  ftom  the 
Pacific  Ocean  during  the  15th,  but  from  the  lack  of  sufficient  reports  its  coarse  cannot 
be  clearly  chart<^d.  ITtli,  central  in  the  Saskatchewan  Valley ;  Fort  Buford,  Dak.,  29.33, 
a  fall  of  0.09  inch,  S.,  fair;  Fort  Garry,  29.83,  a  rise  of  0.03  inch,  SE.,  cloudy.  IfiHth, 
central  in  northern  Minnesota,  lowest  barometer  (29.55)  still  at  Fort  Buford,  wind 
shifted  to  W.  Owing  to  the  rapid  advance  of  a  high  pressure  area  (30.40)  from  the 
Saskatchewan  Valley,  and  the  existence  of  another  high  area  (30.25)  in  the  Eastern 
Gulf,  the  depression  on  the  19th  formed  a  barometric  trough  reaching  from  the  Lower 
Lakes  southwcstwanl  to  New  Mexico.  During  the  day  this  elongated  area  contracted 
and  became  central  as  a  small  depression  in  the  Ohio  Valley  on  the  20th,  lowest  barom- 
eter at  Indianapolis,  20.55,  a  fall  of  0.33  inch,  W.,  threatening.  By  morning  of  the  2l8t 
the  dcprcsHion  had  passed  off  the  Middle  Atlantic  coast,  and  was  central  south  of  Nova 
Scotia.  Yarmouth,  29.39,  a  fall  of  0.57  inch,  SE.,  cloudy;  St.  John,  N.  B.,  29.55,  a 
fall  of  0.41  inch,  NE.,  snow;  Halifax,  29.64,  a  fall  of  0.29  inch,  E.,  heavy  rain;  in  41*^ 
26'  N.,  60°  53'  W.,  29.72,  SSE.,  force  6;  Eastport,  Me.,  29.49,  a  fall  of  0.43  inch,  NE., 
sleet;  Portland,  Me.,  29.6*2,  a  fall  of  0.27  inch,  N.,  snow.  During  the  day  the  depres- 
sion passed  northeastward  and  combined  with  area  No.  XIII,  then  central  off  the  Banks 
of  Newfoundland.  No.  XIX. — ^This  depression  api)eared  off  the  coast  of  British  Colum- 
bia on  the  24th,  and  passed  r4ipidly  eastward  over  that  territory,  and  thence  southeast- 
ward to  Montana,  where  it  was  central  on  the  morning  of  the  25th.  Virginia  City, 
29.09,  11  fall  of  0.37  inch,  SW.,  threatening;  Fort  Buford,  29.03,alall  of  0.70 inch,  calm, 
cloudy;  Bismarck,  29.42,  a  fall  of  0.50  inch,  S.,  cloudy.  26th,  depression  central  in 
northern  Minnesota;  Dnluth,  29.36,  a  fall  of  0.48  inch,  calm,  cloudy;  Saint  Paul,  29.;W, 
a  fall  of  0.!J8  inch,  S.,  <!loudy.  During  the  day  the  depression  disappeared  over  north- 
em  Canada.  Xo.  XX. — This  depression,  probably  of  cyclonic  origin,  first  appeared  over 
the  Caribbean  Sea,  northeast  of  the  Yucatan  Peninsula,  on  the  25th.  Along  the  northern 
and  eastern  (iulf  coiists  the  pressure  fell  steadily  from  the  2Iki,  winds  shifting  to  north- 
cast  with  (K'tawional  rain.  Throughout  the  West  Indies,  north  of  parallel  20^  and  west 
of  the  70th  meridian,  the  pressure  fell  (piite  generally  on  the  25th,  winds  shifl^ing  from 
south  to  east  with  occasional  rain.  In  21°  50^  N.,  74°  05^  W.,  29.89,  a  fall  of  0.14  inch, 
in  past  twenty-four  hours,  E.,  force  4,  showerv;  Na.ssim,  Bahamas,  29.94,  a  fall  of  0.06 
inch.  SE.,  cloudy;  Havana,  Cuba,  29.87,  a  fail  of  0.06  inch,  SSE.,  clear;  Key  West, 
29.88,  a  fall  of  0.05  inch,  S.,  fair;  Punta  Rassa,  29.^3,  a  fall  of  0.11  inch,  NE.,  foggy. 
26th,  Key  West,  20.79,  S.,  threatening;  Havana,  29.80.  S.,  rain;  Punta  Kassa,  29.73, 
SE.,  light  rain.  During  the  day  the  depression  passed  northeastward  over  Florida,  and 
by  the  following  morning  was  central  off  the  South  Carolina  cojist.  27th,  Chiirleston, 
29.69,  a  fall  of  0.2.'3  inch,  NE.,  cloudy;  Wilmington,  29.77,  a  fall  of  0.24  inch,  E.,  light 
rain,  2.35  ini'hes  in  pa.st  twenty-four  hours.  Along  the  North  Carolina  coast  the  winds 
shift<»d  to  northeasterly  with  heavy  rain.  28th,  depression  centnd  near  40°  N.,  70°  W. 
Along  the  Middle  Atlantic  coa^t  the  winds  shifted  from  NE.  to  W.  and  NW.,  with  fall- 
ing barometor  and  rain.  In  :w°  18^  N.,  73°  28^  W.,  29.75,  WNW.,  force  3,  foggy:  in 
34°  29^  N.,  72°  56^  W.,  29.95,  S.,  force  3,  light  roin.  This  storm  dcvelopj^  but  slight 
energy  along  the  Atlantic  coast,  or  even  over  the  ocean,  so  far  as  can  be  judged  from  re- 
ports at  hand.  During  the  28th  the  depression  combined  with  area  No.  XXII,  then 
central  off  the  Banks  of  Newfoundland.  No.  XXII. — As  area  No.  XIX  passed  eastward 
over  the  Lake  region  on  the  26th,  a  slight  depression  formed  to  the  southwanl  in  Texas, 
which  by  the  following  morning  had  gradually  developeil  into  an  extensive  barometric 
trough,  re^iching  from  Michigtm  sonthwestward  to  New  Mexico.  During  the  day  the 
depression  moved  rapidly  northeastward  over  the  Ohio  Valley  and  I-»ower  Lake  region, 
and  by  the  morning  of  the  28th  was  central  in  northern  New  England.  On  this  day 
area  No.  XX  lieing  central  over  the  ocean  east  of  the  Middle  Atlantic  (M)ast,  the  two  de- 
pressions were  in  al)out  the  same  meridian  and  formed  a  barometric  trough  extending 
south  from  Ijabrador  to  about  35°  N. ;  Chatham,  2f).69,  a  fall  of  0.51  inch,  S.,  light  rain; 
Dalhousie,  N.  B.,  29.67,  a  fall  of  0.49  inch,  W.  cloudy.  Rain,  with  a  fall  in  pressure  of 
from  0.20  to  0.50  inch  generally  prevailed  throughout  the  Canadian  maritime  provinces. 
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29th,  after  combining  with  area  No.  XX  the  depression  became  central  off  the  Banks  of 
Newfoundland,  followed  over  the  maritime  provinces  1)y  winds  shilling  to  northwesterly 
with  clear  and  clearing  weather.  Saint  Johns,  Newfoundland,  29.50,  a  iall  of  0.63 
inch,  SW..  cloudy;  in  48*'  15^  N.,  43°  19^  W.,  29.15,  WSW.,  force  7,  very  heavy  west- 
erly sea,  light  rain;  in  40**  35^  N.,  48**  40^  W.,  29.83,  SW.,  force  9,  very  heavy  westerly 
sea.  During  the  day  the  depression  moved  northeastward  between  the  parallels  of  50** 
and  60**  N.,  and  on  the  morning  of  the  30th  was  central  with  greatly  increased  energy  in 
about  60°  N.,  30**  W.  Tlie  central  area  of  low  was  inclosed  by  the  isobarof  28.40,  while 
Ihe  isobar  of  29.80  passed  southeastward  from  the  northeastern  coast  of  Labrador  tb 
about  37°  N.,  40**  W.,  and  thence  northeastward  to  the  White  Sea,  embracing  30**  of 
latitude  and  about  90**  of  longitude.  Over  the  Canadixm  maritime  provinces  the  press- 
ure rose  rapidly  from  0.30  to  0.70  inch  with  northwesterly  wicdH;  between  the  merid- 
ians of  20**  and  40**  W.  and  near  the  parallel  of  50**  N.  the  barometer  fell  to  29.20,  with 
westerly  winds;  over  the  northwestern  ix>rtion  of  the  British  IsIor  the  pressure  fell  from 
0.10  to  0.25  inch,  with  southwesterly  winds  and  rain.  During  the  approach  and  pas.sage 
of  the  depression  the  following  observations  were  reported  from  Stykkisholiii,  Iceland: 
29th,  29.19,  W.,  force  6,  snow;  30th,  28.34,  SE.,  force  10,  rain;  31st,  28.67,  SE.,  fon^e 
4,  snow.  The  following  observations  were  reiwrted  from  Godthaab,  Greenland:  28th, 
29.45,  ENE.,  force  4,  cloudy;  29th,  28.88,  NNE.,  force  4,  fair;  30th,  28.91,  NE.,  force 
8,  snow;  31st,  29.01,  NNE.,  force  4,  fair.  No.  III. — Although  this  area,  as  indicated 
upon  the  chart,  first  appeared  over  the  ocean,  it  cannot  be  considered  as  developing 
there,  it  being  but  a  continuation  of  area  No.  XXX  of  the  December,  1879,  chart.  Cen- 
tral morning  of  the  1st  in  about  60**  N.,  25°  W.,  the  depression  moved  rapidly  northeast- 
ward to  the  Norwegian  coast.  On  this  day  the  central  area  of  low  was  inclosed  within 
th^  isobar  of  28.40,  while  the  isobar  of  29.80  inclosed  the  whole  of  northern  Europe,  and 
thence  westward  over  the  ocean  north  of  parallel  50°  N.  to  the  meridian  of  40°  W.  The 
pressure  over  the  British  Isles  ranged  from  29.00  to  29.90,  with  southwesterly  winds  in- 
creasing to  gales,  accompanied  by  squalls  of  rain  or  snow,  with  occasional  hail.  The  fol- 
lowing observations  were  reported  from  Stykkisholm,  Iceland,  during  the  approach  and 
passage  of  the  depression:  1st,  28.39,  NE.,  force  6,  snow;  2d,  29.21,  N.,  force  8,  snow; 
3d,  29.10,  SE.,  force  8,  cloudy.  The  following  observ^ations  were  reported  from  God- 
thaab, Greenland:  1st,  29.15,  ENE.,  force  2,  cloudy;  2d,  29.41,  ENE.,  force  4,  cloudy; 
3d,  29.17,  NNE.,  force  4,  cloudy.  2d,  depression  central  north  of  the  Shetland  Ishmds. 
Thorshavn,  28.62,  W.,  force  8,  rain  and  hail;  North  Unst,  28.97,  W.,  force  8,  cloudy; 
Beiffen,  29.30,  SW.  34  miles  per  hour,  sleeting;  Brono,  28.79,  SW.  27  miles,  cloudy; 
Cfamtiana,  29.30,  WSW.,  cloudy;  Tromso,  28.71,  SW.,  cloudy;  Haparanda,  29.11,  S., 
foroe  6,  snow;  Umea,  29.07,  S.,  force  8,  cloudy;  Hemosand,  29.10,  S.,  force  6,  cloudy; 
3d,  depression  central  over  northern  Sweden;  Haparanda,  28.86,  SW.,  force  2,  cloudy; 
Umea,  28.98,  SW.,  force  2,  fair;  Hemosand,  29.02,  SSW.,  force  2,  fair;  Stockholm, 
29.34,  WSW.,  force  4,  light  rain;  Tromso,  28.69,  NW\,  cloudy;  Bergen,  29.61,  NNW. 
28  miles,  sleet;  Brono,  29.07,  NNW.  27  miles,  rain;  Archangel,  29.18,  a  fall  of  0.66  inch, 
SSE.,  cloudy.  4th,  depression  slowly  filling  up  over  Lapland  with  clearing  weather  to 
the  westward  in  Scandinavia.  During  the  5th  and  6th  the  depression  gradually  disap- 
peared over  northern  Russia,  accompanied  by  southerly  winds  an<\  cloudy  weather 
throoghout  the  central  and  northern  portions  of  that  country.  Concerning  the  storms 
over  Europe  the  following  detailed  descriptions  are  given:  No.  IV. — On  the  1st  the  press- 
ure over  the  central  portion  of  southern  Hussia  was  generally  below  29.80,  the  lowest 
barometer  being  reported  from  Nikolaiev,  29.67,  a  fall  of  0.43  inch,  calm,  foggy;  Kieff, 
29.72,  a  fall  of  0.14  inch,  NW.,  cloudy;  Lugan,  29.84,  a  rise  of  0.04  inch,  SE.,  cloudy. 
2d,  depression  moved  slowly  southeastward;  Kieff,  29.72,  N.,  cloudy;  Nikolaiev,  30.12, 
arise  of  0.45  inch,  NNW.,  cloudy;  Lugan,  29.87,  calm,  cloudy.  Diiring  the  day  the 
depression  passed  southeastward  over  the  Black  Sea  and  on  the  3d  disappeared  over 
Turkey;  Beirut,  29.82,  a  fall  of  0.33  inch,  wind  shifted  from  SSW.  to  WNW.,  light 
ndn  during  the  past  eight  hours.  No.  XL — This  depression  first  appeared  off  the  north- 
western coast  of  Norway  on  the  12th,  following  closely  the  disappearance  of  No.  V,  to 
the  eastw^uxl;  Tromso,  29.97,  NE.,  cloudy;  Brono,  30.21,  WSW.,  18  miles  i)erhour,  rain 
and  snow.  13th,  depression  central  over  Lapland  with  greatly  increased  energy ;  Tromso, 
29.21,  NNE.,  cloudy;  Brono,  29.65,  NW.  22 miles,  cloudy;  Haparanda,  29.40,  W.,fair; 
Archangel,  ^.35,  W.,  cloudy.  During  the  day  the  depression  changed  its  course  to  the 
southward,  and  bv  the  morning  of  the  14th  was  central  near  the  Gulf  of  Finland;  St.  Peters- 
hxagy  29.20,  a  fall  of  0.55  inch,  S.,  cloudy;  Dorpat,  29.27,  a  fell  of  0.63  inch,  SW.,  fair; 
Arc^mgel,  29.22,  E.,  cloudy;  Haparanda,  29.38,  N.,  feir;  Umea,  29.43,  N.,  fair.  During 
the  day  the  depression  passed  slowly  southeastward  over  the  Gulf  of  Finland,  and  by  the 
morning  of  the  15th  was  central  north  of  Moscow,  barometer  29.56,  S.,  fair;  St.  Peters 
burg,  29.26,  NE.,  snow;  Dorpat,  29.34,  WNW.,  light  snow;  Archangel,  29.39,  ENE. 
fidr;  Knsan,  29.87,  SSE.,snow;  Krotkowo,  30.04,  S.,  snow.  16th,  depression  about sta 
tioniary,  probably  owing  to  the  high  pressures  over  southeastern  Russia,  western  Siberia 
and  in  Toorkistan.    St.  Peter  sburg,  29.59,  NNW.,  snow;  Dorpat,  29.65,  W.,  lightsnow 
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Moscow,  29.73,  SW.,  doudy;  Aichangel,  29.44,  S£.,  dondy;  Eaaan,  29.97,  S.,  doiidy; 
Krotkowo,  30.23,  S.,  dondy.  17th,  depression  still  abont  stationary  and  slowly  filling 
up;  pressure  rapidly  increasing  over  western  Russia.  Ekaterinburg,  30. 39,  calm:  Krot- 
kowo, 30.27,  S.,  cloudy;  Kasan,  30.13,  S.,  snow;  Archangd,  29.74,  ESE.,  dondy;  St. 
Petersburg,  29.74,  SW.,  &ir;  Dorpat,  29.76,  SE.,  light  snow;  Moscow,  29.92,8.,  dondy. 
By  morning  of  the  18th,  the  depression  had  entirely  filled  up  over  northern  Russia,  the 
isobar  of  30.20  repladng  that  of  29.80  on  the  previous  day.  No.  XV. — ^This  depreasion 
appeared  suddenly  off  the  northwestern  coast  of  Norway  on  the  morning  of  the  19th. 
Tromso,  29.48,  a  fall  of  0.50  inch,  N£.,  dondy;  Haparanda,  29.88,  a  fall  of  0.18  inch, 
S£.,  snow;  Brono,  29.71,  a  £ill  of  0.44  inch,  SW.  27  miles  per  hour,  dondy.  Over  the 
southern  portion  of  Scandinavia  the  barometer  ranged  fVom  30.15  to  30.35,  with  vaziable 
winds.  During  the  da^  the  depression  moved  southeastward,  and  by  morning  of  the 
20th  wascentral  over  the  Baltic.  Wisby,  29.80,  a  fall  of  0.31  inch,  NNW.,  snow;  Umea, 
29.82,  a  lull  of  0.18  inch,  NE.,  cloudy;  southerly  winds  with  doudy  and  juurtly  doudy 
weather  and  slowly  falling  barometer  prevailed  over  northwestern  Russia.  Along  the 
Nor^vegiau  coast  the  pressure  ranged  from  30.10  to  30.21,  with  northwesterly  winds. 
During  the  day  the  depression  passed  slowly  southeastward  over  the  Baltic,  and  on  the 
21st  disappeared  under  the  influence  of  a  high-pressure  area  in  western  Russia.  No. 
XVII. — The  approach  of  this  depression  off  the  northwestern  coast  of  Norway  doady  re- 
sembled in  its  suddenness  that  of  area  No.  XV.  21st,  I'romso,  29.53,  a  fall  of  0.44  inch, 
SW.,  cloudy;  Brono,  29.85,  a  fall  of  0.29  inch,  SW.,  cloudy;  HaiMiranda,  30.13,  a  rise  of 
0.23  inch,  SE.,  cloudy;  Archangel,  30.32,  a  rise  of  0.18  inch,  ESE.,  fair.  22d,  depres- 
sion central  near  the  White  Sea;  Archangel,  29.92,  a  fall  of  0.40  inch,  ESE.,  dondy;  St. 
Petersburg,  30.02,  a  fall  of  0.21  inch,  NW.,  dear;  Moscow,  2a85,  a  fidl  of  0.18  inch, 
E.,  cloudy;  Kusan,  29.96,  a  fall  of  0.30  inch.  During  the  23d,  the  depression  disap- 
peared over  eastern  Russia  under  the  influence  of  a  high-pressure  area^  30.40.  No. 
XVIII. — This  depression  first  appeared  north  of  Iceland  on  the  22d,  as  indicated  by  tbe 
barometer  at  Stykkisholm,  which  during  the  past  twenty-four  hours  had  fiillen  0.63  inch, 
wind  shifted  from  southeast  to  southwest.  2i3d,  depression  central  off  the  northwestem 
coast  of  Norway.  Stykkisholm,  30.10,  a  rise  of  0.39  inch,  W.,  force  6,  cloudy;  l^mao, 
28.98,  a  full  of  0.99  inch,  SW.  34  miles  per  hour,  cloudy;  Brono,  29.56,  a  fall  of  0.65 
inch,  SW.  36  miles,  cloudy;  Haparanda,  29.68,  a  fall  of  0.42  inch,  S.,  fair;  Umea.  29.80, 
a  fall  of  0.37  inch,  SW.,  cloudy.  24  th,  depression  central  over  Lapland,  followed  to  the 
westward  in  Norway  by  winds  shifting  to  northwesterly  with  rising  barometer  and 
snow;  Haparanda,  29.40,  NW.,  clear;  Umea,  29.63,  NW.,  clear;  St.  Petersburg,  29.65, 
a  fall  of  0.52  inch,  SSE.,  light  snow;  Dorpat,  29.60,  a  fall  of  0.56  inch,  WSW.,  snow; 
Archangel,  29.57,  a  fall  of  0.29  inch,  SE.,  cloudy;  Moscow,  30.09,  a  fall  of  0.14  inch,  S., 
fair.  25th,  depression  central  in  northern  Russia;  lowest  barometer  at  Kasan,  29.65,  a 
fall  of  0.46  inch,  W.,  clear;  Krotkowo,  29.80,  a  fall  of  0.29  inch,  W.,  dear;   Moscow, 

29.90,  a  fall  of  0.13  inch,  S.  fair;  Archangel,  29.89,  a  rise  of  0.32  inch,  SE.,  doudy; 
Ekaterinburg,  29.94,  a  fall  of  0.34  inch,  £NE.,  cloudy.  26th,  depression  disappeared 
in  western  Siberia  under  the  influence  of  a  high  pressure  area,  30.30.  Concerning  storms 
ofl'  the  Asiatic  coast,  but  one  has  been  traced  for  the  present  month.  There  may  have 
been  others,  and  doubtless  were,  but  insufficient  data  prevents  the  charting  of  any  ad- 
ditional tracks.  No.  VI. — This  depression  first  appeared  south  of  the  Island  of  Kinsin 
on  the  2d;  Nagasaki,  29.94,  a  fall  of  0.12  inch,  NNE.,  clear,  6.35  m.m.  rainfall  in  past 
twenty-four  hours;  Hiroshima,  29.95,  a  fall  of  0.08  inch,  NNE.,  doudy,  6.91  m.m.  rain- 
fall in  past  twenty-four  hours;  Wakayama,  29.83,  a  fall  of  0.21  inch,  raining,  14.91 
m.m.  rainfall  in  post  twenty-four  hours;  Tokei,  29.95,  a  rise  of  0.05  inch,  N.,  raining, 
17.78  m.m.  minfall  in  past  twenty-four  hours.  3d,  depression  central  southeast  of  the 
Island  of  Nippon;  Tokei,  29.68,  NW.,  foggy;  Wakavama,  29.87,  NW.,fair;  Hiroshima, 

29.91,  WNW.,  clear;  Nagasaki,  30.01,  W.,  fair;  in  32°  04^  N.,  133*»  30^  E.,  force  3  to  6, 
high  NW.  .sea,  hailing.  4th,  depression  disappeared  to  the  eastward  over  the  ocean;  To- 
kei, 29.71,  a  rise  of  0.03  inch,  NW.,  clear:  Wakayama,  29.94,  a  rise  of  0.07  inch,  W., 
raining;  in  31°  N.,  130°  53^  E.,  WNW.,  force  4,  high  westerly  sea,  raining. 

TEMPKEATUBE  OF  THE  ATR. 

The  distribution  of  mean  atmospheric  temperature  over  the  United  States  and  Canada 
for  the  month  of  December,  1881,  is  exhibited  by  lines  of  equal  thermometricmean  values 
upon  Chart  No.  II.  The  table  of  mean  and  comparative  temperatures  in  the  riji^t- 
hand  comer  of  the  chart  .shows,  in  the  first  column,  the  average  for  the  month  through- 
out the  various  districts,  as  deduced  principally  from  observations  taken  at  Signal  8er\'- 
ice  stations.  In  the  two  remaining  columns  are  shown  the  means  for  the  present  month, 
and  the  departures  of  such  means  from  the  average  for  many  years.  The  mean  temper- 
ature of  the  month  is  remarkably  high,  the  thermometric  values  l)eing  every  where  above 
the  normal,  except  in  California.  The  region  of  greatest  excess  embraces  the  Upper  Mis- 
sissippi and  Missouri  Valleys.  Minnesota,  and  the  Lakes,  the  departures  from  the  nor- 
mal ranging  from  9°.l  to  i3°.l.    The  small  area  of  deficiency  for  the  present  month 
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oeeapicB  central  CUifomiH,  witli  a  depaitnre  &om  the  normal  of  1°.  2.  Southern  Califor- 
nia raporta  a  nomutl  condition.  As  a  meaiia  of  interesting  comparison,  the  following 
¥ii»i4¥nTiTn  departures  finm  the  normal  are  given  lor  each  jear  since  1S73,  together  wiw 
tbo  ootieepondiiig  districts:  1874,  +&''.2  Lower  Misaouri  Valley  and  ~-i°.7  St.  Lawrence 
VaUey;  1875,  +10".9  Lower  Miasonri  ViUley,  +10''.2  Upper  Mississippi  Valley  and 
4-B°.0  Ohio  Valley,  Tennesaee,  and  MinneBota;  187G,  — 6''.7  tipper  MisHissippi  Vulley 
and —8°.0  Ohio  Volley  and  Tennessee;  1877, +2U''.a  Minneaola  and  +17M  Upper  Mis- 
siasippi  Valley;  1878,  — 4°, 4  Lower  Missouri  Valley  and  — 4°,2  Ohio  Valley  and  Ten- 
nenee;  187H,  — ie°.5  Ked  River  of  the  North  Valley  and— 12°.4  MiflHonri  Valley;  IStH), 
— 6°.S  Missouri  Valley  and  — 6°.0  Ohio  Valley  and  Tenuessec. 

DeviatUoa  flrtnn  joean  tanperaturea, — Under  this  heading  departures  exhibited  by  re- 
porlfi  team  the  r^^lar  Signal  Seirvlce  stations  are  shown  in  the  table  of  comparative 
tonperaturee  on  tbo  right-hand 
Bide  of  Chart  No.  TI.  The  fol- 
lowing items  of  importance 
connection  with  this  autiject : 
repotted  by  voluntary  observeis: 
JOmow.'  Riley,  mean  temperature 
9°.2  above  the  mean  of  the  past 
nineteen  jreare;  higher  mean 
'  tempeiiatares  occnned  in  1875 
and  1877.  Mean  temperature 
fiirtbe  year  1881,  46''.6  or  0°.7 
above  t^  annoal  mean  Ibr  the 
pa^  aigbteen  years;  the  years 
1W3,  1870, 1877,  and  1880  were 
mrmer,  while  the  mean  of  18T1 
coincided  with  that  of  the  pres- 
antyeAT;  maximum  t«mperatare 
of  Uia  year,  97°,  Angust  5; 
minimnm  — 25°,  January  14, 
^ving  a  yearly  range  of  122°. 
AtMau;  Idwrence,  the  follow- 
ing intereetlng  summary  ia  for- 
nlabed  by  Prof.  F.  H.  Soow  of 
tbaStatenniversity:  Mean  tem- 
pantnre  11°.  4  above  the  average 
of  tile  past  thirteen  years;  with 
HM«lceptionofDecemt>er,  1B77, 
Oaoember,  1881,  was  the  warmest 
rinoe  1866.  Mean  t«mpertiture 
tethayearlSei,  54'=.05orl°.31 
alMtve  tlie  anntial  mean  of  the 
j/t^  tidrteen  years; 

— 'Bro  of  the  year,   104' 

on  Angtist  11  and  ~' 
1,  — 8°,  occurred  on  J 
way  8,   pving  a  yearly   range  i_ 
of  112°.     Mean  temperature  of  ' 
tiieyeaiatTa.  m.,  48°.87;  2  p. 


the  average  of  the  post  thirteen 
years;  of  the  spring  months, 
53'.27  or  00.74  above  the  aver- 
se; of  the  summer  months, 
79°.  41  or  3°.  02  above  the 
■KB,  and  of  the  autumn  months. 
Se°,75  or  3°.e6  above  the  aver- 
age. The  coldest  month  of  tlie 
year  waa  January,  mean  tem- 
peratore  31°.60;  the  warmest  — - 
month  of  the  year  was  August,  i.$i. 

mean  temperature  81°.23.     The        lu  c^  C, 

coldest  week  was  from  Jonttary       'I  "^  *^ 

8  to  14,  moan  temperature  14''.45warniestweek  was  from  July  fl  toll,  „. 
86°.09.  The  coldtet  day  was  January  9,  mean  temperature  — 1°.6; 
wm  AngDBt  17,  mean  temperature  89°. 7.      The  temperatui     -  "  •   • 


temperature 

,    varmest  day 

fell  below  zero  G  timts 
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and  reached  or  exceeded  100°  14  times  during  the  year.  Tates  Center,  mean  tern 
perature  12°.  3  aboTe  the  average  of  the  past  two  years.  Wellington,  mean  tempei»- 
tare  38^.4  or  5^.8  above  the  mean  of  the  past  three  years.  Maine:  Gardiner,  mean  tem- 
peratarc  31^.61  or  9°.  31  above  the  mean  of  the  past  forty-five  years;  the  warmest  Decem- 
ber previous  to  that  of  1881  occurred  in  1877,  mean  29°.50;  next  warmest  oocnned  1847, 
mean  28°.  65.  During  the  past  forty-five  years  there  has  been  but  three  Decembere  when 
the  minimum  temperature  was  al)ove  zero.  Maryland:  Fallston,  mean  temi>eratiixe 
39°.  94  or  7°.  38  above  the  average  of  the  past  ten  years.  Sandy  Springs,  mean  temperataxe 
considerably  above  the  average  of  the  past  fifteen  years.  Michigan:  Thomville,  mean 
temperature  considerably  above  the  average.  Missouri:  Saint  Louis. — The  following  re- 
port is  furnished  by  Mr.  D.  B.  Kribben:  mean  temperature  41°.  07  or  7°.  87  above  the 
normal.  Mean  temperature  for  the  year,  56°. 06  or  0°.66  above  the  normal.  Maximum 
temperature  for  the  year,  104°.9,  occurred  on  August  12;  minimum  temperature,  S*.4 
on  January  14.  Saint  Louis,  Missouri  Weather  Service  reports  mean  temperature 
41°.70  or  8°. 50  above  the  average  of  the  past  forty-four  years;  the  mean  temperature  of 
December,  1881,  has  l)een  exceeded  but  twice  in  the  past  forty-four  years,  viz,  in  1875, 
mean,  41°.  9,  and  in  1877,  mean  46°.  7.  Montana:  Blackfeet  Agency,  mean  tcmi)eratiiie 
considerably  above  the  average;  mouth  unusually  mild.  New  Hampshire:  Contoooook- 
ville,  mean  temperature,  33°.  8,  or  nearly  10°  above  the  average  of  the  past  ten 
years;  in  some  parts  of  this  portion  of  the  State  it  is  rex)orted  to  be  the  warmest  Decem- 
ber for  the  past  twenty-five  years.  Netv  Jersey:  Moorestown,  mean  temperature  oODsid- 
erably  above  the  average  of  the  past  eighteen  years  and  not  exceeded  or  even  equaled  by 
any  December  during  that  period.  Freeliold,  mean  temperature  considerably  above  the 
average  of  the  past  seven  years.  New  York:  Waterburgh,  mean  temperature  34°. 5,  or 
8°.l  above  the  mean  of  the  past  t«n  years;  with  the  exception  of  Decemljer,  1881,  that  of 
1877  was  the  warmest  during  that  i)eriod.  Ardenia,  mean  temperature  considerably 
above  the  average;  month  unusually  mild.  North  Volney,  mean  temperature  33**.7  or 
8°. 9  above  the  mean  of  the  past  thirteen  years;  with  the  exception  of  December,  1881, 
that  of  1877  (mean  31°. 63)  was  the  warmest  during  that  period;  the  coldest  occurred 
in  1876,  mean  18°.  02.  The  mean  temperature  of  the  year  at  7  a.  m.  was  42°. 41;  at  It 
p.  m.,  53°. 40,  and  at  9  p.  m.,  44°.54.  Yearly  range  of  temperature  112°.  The  avenge 
of  the  mean  annual  temperatures  for  the  past  twelve  years  is  45°.  31;  highest  annual 
mean,  47°.74,  occurred  in  1878;  lowest,  41°.  61,  occurred  1875.  Palermo,  mean  tempera- 
ture considerably  above  the  averagt^  of  the  past  twenty-eight  years.  Mean  temperature 
of  the  year  44°.40  or  0°.60  below  the  mean  of  the  past  twenty  years.  Hector,  mean  tem- 
perature considerably  above  the  averaj^e ;  month  unusually  warm  and  open.  Ohio:  Cleve- 
land, mean  temperature  38^.1  or  7°.  36  above  the  mean  of  the  past  twenty-seven  years; 
highest  monthly  mean  during  that  period,  40°. 51,  occurred  in  1877;  lowest,  20°. 99,  oc- 
curred in  1876.  Pennsylvania:  New  Castle,  mean  tempeniture  37°.9  or  7°.78  alK>ve  the 
me^m  of  the  past  sixteen  years.  Dyberry,  mean  temperature  considerably  above  the 
average  of  the  jiast  twenty  yeb.i*s,  and  warmer  than  any  December  during  that  period, 

Tahle  of  maximum  and  minimum  ieinjyeratures  for  December^  1881. 
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TliHe  ofmaxiamm  and  minimum  temperatura  for  December,  1881 — Continned. 
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except  December,  1877.  \?ellsborongh,  meiin  temperatnre  conmderably  above  the  aver- 
'  «gc  of  the  pasttwenty-flTcyenis.  Vermiml:  Woodstock,  mean  teniper.itaro:!!)".!  or  10°.6 
^ove  tbe  mean  of  tlie  past  fourteen  years;  lowest  December  mean  oocarrcd  in  1872,  and 
bigbest  in  1877.  Catawissa,  menn  temperature  considerably  above  the  average;  moath 
Tery  pleaaaat.  Virginia:  Wytboville,  wean  temperature  SIC-S  or  4°.5  nbove  the  niean 
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above  tbe  mean  of  the  post  six  yeais.  Mean  tempeiatare  for  the  year  50°.  71  or  0°.*22 
below  the  mean  gf  the  past  six  years. 
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Ranges  of  temxyeraturc  at  Signal  Service  stations, — Monthly  rauges  in  general  varied  lh>m 
40°  to  55°  over  the  country  east  of  the  liooky  Mountains,  and  from  ^®  to  50**  westward 
to  the  Paciiic.  The  smallest  ranges  are:  San  Francisco,  20°;  Key  West,  22**;  Lewiston, 
Idaho,  23°;  Grand  Ilaven,  28°;  Porthmd,  Oreg.,  29°;  Sacramento,  30°;  I*ort  £ads  and 
Galveston,  31°;  Salt  Lake  City,  32°.  The  hu^t  are:  New  Chicago,  Mont.,  76**;  Fort 
Bulbrd,  71;  Fort  Benton,  70°;  Bismarck,  68°;  Fort  Stevenson,  G4°;  Smithville,  Dak., 
03°;  Mount  Washington,  01°.  The  daily  ranges  varied  in  the  different  districts  as  tbllowB: 
New  Enghind,  24°  at  Wood's  HoU  to  34°  at  Eastport  and  :^5°  on  summit  of  Mount  Wash- 
ington; Middle  Atlantic  States,  21°  at  Cape  May  to  31°  at  Albany  and  35**  at  Phila- 
delphia; South  Atlantic  States,  21°  at  Jacksonville  and  Charleston  to  31°  at  Augusta, 
Smilliville,  Wihniugton,  and  Portsmouth;  Florida  Peninsula,  10°  at  Key  West  to  18**  at 
Cedar  Keys  and  Punta  Kassa;  East  Gulf  States,  20°  at  New  Orleans  to  29°  atVicksbni]^; 
West  Gull*  States,  17°  at  Port  ICiuls  to  28°  at  Fort  Gibson  and  37°  at  Mason;  RioGrande^- 
ley,  28°  at  Brownsville  to  37°  at  Castroville  and  45°  at  Uvalde;  Ohio  Valley  and  Tennessee, 
19°  at  Champaign,  to  29°  at  Knox\'ille  and  30°  at  Nashville  and  Pittsbui^;  .Lower Lake 
region,  25°  at  Toledo  to  29°  at  Erie  and  Rochester;  Upper  I^ke  region,  16**  at  Giand 
Haven  to  26°  at  Alpena  and  33°  at  Duluth;  Upper  Mississippi  Valley,  22°  at  Madison  to 
28°  at  Keokuk  and  33°  at  Saint  Paul;  Missouri  VaUey,  26°  at  Omalia  to  38°  at  Hanm 
and  39°  at  Saint  Vincent;  Extreme  Northwest,  ^2°  at  Moorhead  to  40°  at  Bismarck  and 
Foi-t  Buford;  Southern  SIoikj,  28°  at  Henrietta  to  40°  at  Concho  and  43°  at  El  Paso  and 
Stockton ;  MidcUe  Slope,  21°  at  Pike's  Peak  to  36°  at  Denver  and  39°  at  Fort;  Elliott; 
Northern  Slope,  30°  at  Fort  Keogh  to  41°  at  Cheyenne  and  13°  at  North  l»latte;  South- 
em  Plateau,  41°  at  Silver  City  and  Fort  Verde  to  49°  at  La  Me.silla;  Middle  Plateau,  18*» 
at  Salt  I^ke  City  to  30°  at  Winnemuccii  and  36°  at  Pioche;  Northern  Plateau,  17°  at 
Lewiston  to  29°  at  Umatilla  and  34°  at  Ej^Io  Kook;  South  l»acilic  Coast  region,  .'JO*  at 
San  Diego  to  35°  at  Visalia  and  52°  at  Campo;  Middle  Pacific  Coast  region,  10°  at  San 
Francisco  to  21°  at  Sacramento  and  30°  at  Red  BlulF;  North  Pacific  Coast  region,  14°  at 
Olympia  to  17°  at  Portland. 

Frosts. — in  the  various  districts  they  were  reported  on  the  following  dates:  New  En- 
gland, 2d,  :kl,  5th  to  12th,  14th  to  25th,  28th,  31st;  Middle  Atlantic  States,  2d,  3d,  5th, 
6th,  8th  to  12th,  15th  to  21st,  23d  to  26th,  30th,  31st;  South  Atlantic  States,  6th  to 
13th,  15th  to  20th,  24th,  25th,  30th,  3l8t;  East  Gulf  States,  6th,  15th  to  18th,  22d  to 
24th,  27th,  3()th,  31st;  West  Gulf  States,  Ist,  15th,  16th,  17th,  21st,  22d,  24th,  26tb, 
29th,  30th,  31st;  Kio  Grande  Valley,  15th,  16th,  17th,  21st,  22d,  25th,  26th,  28th,  30th, 
31st;  Ohio  Valley  and  Tennesstic,  Ist,  2d,  4th  to  11th,  14th  to  20th,  22d  to  26th,  29th 
to  31st;  Lower  Lake  region,  1st  to  12tli,  14th  to  21st,  2:kl,  24th,  25tli,  30th,  31st;  Up- 
]K'r  Lako  region,  1st  to  31st:  Extreme  Northwest,  Isl  to  31st;  Upper Mi&sissippi  Valley, 
Ist  to  :iOth,  22d  to  31st;  Missouri  Vallev,  Isl,  2(1,  Ith  to  18lh,  21st  to  31st;  Northern 
SloiKJ,  1st  to  31st :  Middle  Slope,  1st  to  5th,  7th  to  llth,  13th  to  15th,  18th  to  20th,  22d 
to  31st;  Southern  Slope,  1st,  5th,  14tli,  15th,  16th,  20th  to  23d,  25th,  26th,  27th,  29th, 
30tli;  Southern  Plateau,  1st  to  31st;  Middle  LMateau,  1st  to  31st;  Northern  Plateau,  1st 
to  31st;  Nortli  raeilie  Coast  region,  1st  to  5tli,  Hth  to  14th,  16th,  17th,  19th,  20th,  21^ 
23d,  24tli,  25tli,  27tli,  28th;  Middle  Pacific  Coiust  region,  2d,  3d,  5th,  llth,  13th,  14tti, 
16th  to  23d,  25tli,  29tli,  30'th,  31st;  South  Pacific  Coast  region,  3d,  8th  to  llth,  13th, 
14th,  l(;th  to  26th,  30tb,  31st. 

Jcr. — Regard  ing  its  formation  in  northern  sections,  this  subject  is  (K)nsidered  elsewhere  in 
the  lievietv'  under  the  head  of  Jcr  in  Jiirers  and  Jiurbors.  The  following  are  exceptional 
eases  of  ice  Ibmiation  in  the  southern  ])ortions  of  the  count i*>':  VLsalia,  Cal.,  20th;  Fay- 
ette, MisM.,  KJth,  30tli;  Clarksville,  Tex.,  ice  formed  but  <mce  during  month;  Fort  Mc- 
Kavett,  Concho,  and  Stockton,  Tex.,  15th;  Denison,  Tex.,  2l8t:  Brackettville,  3l8t; 
Memphis,  5th,  KJtli;  Cape  Lookout,  N.  C,  31st,  ponds  frozen. 

PRECIPITATION. 

Tlie  general  distribution  of  rainfall  for  the  month  of  December,  1881,  is  exhibited  upon 
Chart  No.  II 1  from  the  reports  of  over  500  stations.  Fn)ni  the  tabh;  in  the  left-hand  comer 
of  the  cliiirt  is  obtained  a  monthly  average  for  each  of  the  various  districts,  determined  from 
the  re<.-ords  of  Signal  Servicer  stations  covering  a  period  of  several  yeai"s,  to  which  issub- 
joined  a  coiuparLson  of  the  present  month  with  such  averages.  Ujwn  comparison  with 
the  <*hart,  the  tabulatiid  aveinges  show  a  general  deficiency  of  rainfall  thro\ighout  the 
country  west  of  the  Mississii)pi,  with  the  largest  departures  in  the  l*acific  Coast  States. 
Throughout  the  area  of  deficiency  the  departures  range  from  0.06  inch  in  the  Southern 
Kocky  Mountain  Slo])e  to  1.83  inches  in  the  South  Pacific  Coast  region.  A  second  area 
of  deficiency,  but.  comparatively  small,  embraces  the  South  Atlantic  States  and  Florida 
Peninsula,  with  deijartures  ranging  from  0.4  inch  in  the  latter  to 0.99  inch  in  the  former. 
Throughout  the  remainder  of  the  United  States  the  rainfall  is  alMve  the  normal,  the 
departures  of  excess  ranging  from  0.10  in  the  Upper  Lake  region  to  3.12  inches  in  the 
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Eastern  Golf  States.  As  a  means  of  interesting  comparison,  the  following  maximum 
deportnres  firom  the  average  precipitation  are  given  for  each  year  since  1872,  together 
with  the  corresponding  districtfi:  1873^  large  excess,  Ohio  Valley,  Tennessee  and  the 
Lower  Lake  region;  1874,  4-2.00  inches,  Western  Gulf  States;  1875,  -|-2.G5  inches. 
Western  Gulf  States,  and  -f  5.64  inches  in  the  North  Pacific  Coast  region;  1876,  3.00 
inches,  Eastern  Gulf  States,  and  — 4.00  inches  in  the  Pacific  Const  regions;  1877,  — 2.02 
inches,  New  England,  and  -f-2-05  inches  in  the  Eastern  Gulf  States;  1878,  -f«^- 20  inches, 
Saint  Lawrence  Valley,  and  — 3.65  inches  in  the  North  Pacific  Coast  region;  1879,  +2.61 
inches,  Ohio  Valley,  and  +4.84  inches  in  Tennessee;  1880,  -1-5.02  inches.  North  Pacific 
Coast  region,  and  +7.25  inches  in  the  Middle  Pacific  Coast  region. 

Demationafrom  average  precipitation. — Under  this  heading  dei)artures  exhibited  by  the 
reports  from  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative  monthly 
rainfalls,  as  published  in  the  lower  left-hand  corner  of  Chart  No.  III.  The  following 
items  of  importance  in  connection  with  this  subject  are  reported  by  Voluntary  Observ- 
ers: Illinois:  Riley,  monthly  rainfall,  0.80  inch  above  the  average  of  the  past  twenty 
years;  larger  rain&lls  were  reported  in  1863,  1866,  1873,  and  1877.  Annual  rain&ll 
47.22  inches,  or  13.83  inches  above  the  average  of  the  past  twenty  years  and  1.41  inches 
above  the  maximum  annual  rainfall  for  that  period  which  occurred  in  1868.  Of  the 
47.22  inchesof  precipitation  for  1881,  11. 42  inches  were  melted  snow;  rain  fell  on  ninety- 
three  days  and  snow  on  forty-three  days.  Kansas:  Lawrence,  the  following  interesting 
record  is  furnished  by  Prof.  F.  II.  Snow,  of  the  State  University:  Monthly  rainfall  0.90 
inch,  or  0.84  inch  below  the  average  of  the  past  thirteen  years.  Annual  rainfall  for  the 
year  1881,  33.27  inches  or  1.56  inches  below  the  average  of  the  past  thirteen  years. 
Either  rain  or  snow,  or  both,  fell  on  one  hundred  and  ten  days,  or  7  more  than  the  av- 
erage. The  entire  snowfall  for  the  year  was  32.50  inches  or  12.06  inches  above  the  aver- 
age of  the  past  thirteen  years.  Yates  Center,  monthly  rainlall,  0.71  inch  above  that  of 
1880,  and  0.50  inch  below  the  average  of  1879  and  1880.  Wellington,  monthly  rainfall, 
0.67  inch,  or  about  the  December  average  of  the  past  three  years.  Maine:  Gardiner, 
monthly  rain&ll,  6.56  inches  or  2. 88  inches  above  the  average  of  the  past  forty-five  years; 
this  amount  has  been  exceeded  but  once,  viz,  in  1878,  when  the  December  rainfall  meas- 
ured 7.55  inches.  Maryland:  Sandy  Springs,  monthly  rainfall,  6.01  inches;  considerably 
above  the  average  of  the  past  fifteen  years.  Missouri:  Saint  Louis,  the  following  report 
is  famished  by  Mr.  B.  D.  Kribben:  monthly  rainfall,  1.56  inches  or  1.41  inches  below 
the  normal.  Rainfall  for  the  year,  32. 22  inches  or  4.09  inches  below  the  normal.  Saint 
Louis,  Missouri  Weather  Service  reports,  monthly  rainfall  1.50  inches  or  1.47  inches  be- 
low the  average  of  the  past  forty-four  years.  New  Hampshire :  Contoocookville,  monthly 
lain&ll,  5.80  inches,  or  more  than  double  the  average  of  the  past  ten  years;  only  about 
one-fourth  of  the  average  amount  of  snow  fell.  New  Jersey :  Tjambertville,  monthly 
rain&ll  considerably  below  the  average;  rainfall  for  the  year,  32.78  inches  or  9. 20 inches 
below  the  average  of  the  past  five  years.  New  York :  Waterburg,  monthly  rainfall,  5. 04, 
or  2.31  inches  above  the  average  of  the  past  nine  years.  Ardenia,  monthly  rainfall  con- 
sidetably  above  the  average.  North  Volney,  monthly  rainfall,  5.80  inches  or  2.64  inches 
above  the  average  of  the  past  nine  years;  largest  monthly  rainfall  during  that  period, 
8.35  inches,  fell  in  1878;  smallest,  1.80  inches,  fell  in  1875.  Rainfall  for  the  year,  33.27 
inches,  or  4.62  inches  below  the  average  of  the  past  eight  years;  the  largest  annual 
amount,  48.;^  inches,  fell  in  1878,  and  the  smallest,  31.20  inches,  fell  in  1875.  During 
the  year  1881,  rain  or  snow  fell  on  one  hundred  and  eighty-nine  days.  Palermo,  monthly 
rainiall  considerably  below  the  average;  rain&ll  for  the  year,  29.60  inches  or  5.60  inches 
below  the  average  of  the  ]>asttcn  years;  snowfall  for  the  year,  60.50.  Virginia:  Wytho- 
ville,  monthly  rainfall,  4.15  inches  or  1.15  inches  above  the  average  of  the  past  seven- 
teen years.  West  Virginia:  Helvetia,  monthly  rainfall,  8.81  inches  or  3.94  inches  above 
the  average  of  the  past  six  years.  Rainfall  for  the  year,  56.53  inches  or  2.63  inches 
above  the  average  of  the  past  six  years. 

Special  heavy  rains. — 4th,  Red  Bluff,  Cal.,  2.89  inches.  13th,  Champaign,  111.,  3.21; 
Springfield,  lil.,  3.33.  14th,  Mount  Washington,  3.03;  Montgomery,  Ala.,  2.93.  20th 
and  21  st.  Fort  Barrancas,  Fla.,  5.23.  21st,  Pensacola,  Fla.,  2.95;  Montgomery,  Ala., 
3.45;  Chattanooga,  2.88;  Fort  Eads,  La.,  3.79.  22d,  Highhmds,  N.  C,  2.52.  25th, 
Port  Eads,  La.,  3.83.     26th,  Highlands,  N.  C,  3.95. 

Largest  monthly  rainfallSy  including  melted  snow. — Mount  Washington,  15.95  inches: 
Highlands,  N.  C,  14.29;  Alta,  Cal.,  13.60;  Fort  Stevens,  Oreg.,  13.47;  Fort  Canby, 
Wash,  11.55;  Port  Eads,  La.,  11.28;  Pensacola,  Fla.,  10.76;  Montgomery,  9.75; 
Wellsborongh,  Pa.,  9.57;  Fort  Gaston,  Cal,  9.24;  Mobile,  9.15;  Summit,  Cal.,  9.05;  Vic- 
toria, B.  C,  8.98;  Olympia,  8.86;  Chattanooga,  8.83;  Helvetia,  W.  Va.,  8.81;  Cisco, 
CW.,  8.76;  Champaign,  111.,  8.54;  Berryville,  Cal.,  8.25;  Colfax,  Cal.,  8.01;  Bainbridge 
Iskmd,  Wash.,  8.00;  Pater8on,.N.  J.,  7.87;  Atlanta,  7.53;  Halifax,  N.  S.,  7.24;  College 
Hill,  Ohio,  7.00;  Thatcher's  Island,  Mass.,  Northport,  Mich.,  Great  Falls,  Md.,  and 
QroDO,  Me.,  6.88;  Forsyth,  Ga.,  6.85;  Albany,  Oreg.,  and  Oswego,  N.  Y.,  6.78;  Johns- 
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town,  N.  Y.,  6.71;  Woodstock,  N.  H.,  6.65;  Portland,  Oreg.,  6.64;  New  Orleans,  6.62; 
Antrim,  N.  H.,  6.60;  Niles,  Mich.,  6.59;  Gardiner,  Me.,  6.56;  Mnxphy,  N.  C,  6.66; 
Erie,  6.44;  South  Lee,  Mass.,  6.41;  Dexter,  Me.,  6.40;  Flemington,  W.  Ya.,  6.33;  Aa- 
bum,  Ala.,  and  Ashland,  N.  H.,  6.30;  Kittyhawk,  N.  C,  6.29;  Sandusky,  6.27;  East- 
port,  6.2o;  Lynchbuig,  Va.,  and  Grafton,  N.  H.,  6.22;  Aniherat,  Mass.,  6.15;  Washing- 
ton, D.  C,  6. 12;  Bristol,  N.H.,  6. 08; Redding,  Gal.,  6.07;  Rising  Sun,  Ind.,  6.05;  Woioes- 
ter,  Mass.,  6.04;  Cooperstown,  N.  Y.,  6.02;  Sandy  Springs,  Md.,  6.01;  Louisville.  6.00. 

iSmaUcstmonifUy  rainfalls^  including  melted  snow, — Colton,  Indio,  Kingsbuxgh,  Lemoore, 
Mammoth  Tank,  Tuhey's  Ranche,  and  White  Water,  Gal.,  Fort  Hale  and  Rapid  City, 
Dak.,  Casa  Granda,  Maricopa,  Pantano,  and  Wilcox,  Ariz.,  and  Fort  Gibson  and  Den- 
ver, none;  Delano  and  Mojave,  Cal.,  Fort  Totten,  and  Fort  Lincoln,  Dak.,  and  Deming, 
N.  Mex.,  trace;  Cheyenne,  and  Fort  Washakie,  Wyo.,  and  Fort  Wallace,  Kans.,  0.01 
inch;  Deadwood,  Dak.,  0.02;  San  Simon,  Ariz.,  and  Fort  Shaw,  Mont.,  0.04;  Tulare, 
Cal.,  and  Bisniaivk  and  Huron,  Dak.,  0.06;  Fort  Benton,  Mont,  0.07;  Fort  Assiiini- 
boine,  Mont.,  and  Pioche,  Nev.,  0.08;  FortBuford,  Bokk.y  0.09;  Yuma,  Ariz.,  Fort  Gar- 
laud,  Cal.,  Fort  Kandall,  Dak.,  Fort  Keogh,  Mont,  Tecoma,  Nev.,  and  Fort  Union,  N. 
Mex.,  0.10 j  Yankton,  0.11;  Tchachapi,  Cal.,  0.12;  North  Platte,  0.13;  Florence,  Aris., 
0.14;  Morriston  and  Olivet,  Dak.,  and  Fort  Snelling,  Minn.,  0.15;  Fresno  and  Sumner, 
Oil.,  0.16;  Fort  Stevenson,  Dak.,  and  Texas  Hill,  Ariz.,  0.16;  Goshen  and  Ravenna, 
Cal.,  and  Tucson,  Ariz.,  0.19;  Moorhead  and  Duluth,  Minn.,  and  Newhall,  CaL, 
0.20;  Fort  Custer,  Mont,  0.22;  Fort  Supply,  Ind.  T.,  0.23;  Campo,  Cal.,  0  24;  Saint 
Vincent,  Minn.,  and  Corinne  and  Ogden,  Utah,  0.25;  La  Crosse,  Wis.,  and  Fort  Elli- 
ott, Tex.,  0.26;  Visalia,  CaL,  0.27;  Silver  City,  N.  Mex.,  0.28;  Camp  near  Presidio, 
Tex.,  0.29;  San  Diego  and  Keene,  Cal.,  0.30;  Fort  McDermott,  Nev.,  and  Borden  and 
San  Fernando,  Cal.,  0.32;  Prescott,  Ariz.,  0.33;  Rock  Creek,  Mont,  and  Fort  Apache, 
Ariz.,  0.34;  Forts  Wingate  and  Stanton,  N.  Mex.,  and  Minneapolis,  Minn.,  0.35;  Fort 
Bridger,  Wyo.,  0.36;  Anaheim,  Cal.,  0.37;  Helena,  Mont,  0.:^;  Camp  Thomas,  Ariz., 
Pagoea  Springe),  Cal.,  Topeka,  Kan.,  Beowawe  and  Toang,  Nov.,  and  Blue  Creek  and 
Promontory,  Utah,  0.40;  San  Gorgonio,  Cal.,  0.42;  Northfield,  Minn.,  Umatilla,  Oie^., 
Browns,  Nev.,  and  Terrace,  Utah,  0.45;  Golconda,  Nev.,  0.47;  Genoa,  Nebr.,  FortLewis, 
Colo.,  and  Pembina,  Dak.,  0.50. 

Bainy  days. — The  number  varied  in  New  England  from  12  to  26;  Middle  Atlantic 
States,  10  to  18;  South  Atlantic  States,  8  to  17;  Florida  Peninsula,  7  to  11;  East  Golf 
States,  11  to  17;  West  Gulf  States,  6  to  17;  Rio  Grande  Valley,  4  to  11;  Ohio  Valley  and 
Tennessee,  9  to  18;  Low(jr  Lake  region,  17  to  24;  Upper  J^ke  region,  6  to  21;  Extreme 
Northwest,  3  to  10;  Upi>er  Mississippi  Valley,  9  to  14;  Missouri  Valley,  4  to  10;  North- 
em  Slope,  2  to  10;  Middlr  SIoiw,  0  to  9;  Soiithern  Slope,  3to  5;  Southern  Phiteau,  2  to 
4;  Middle  Plateau,  2  to  9;  Northern  Plateau,  3  to  IG;  North  Pacific  Coast  region,  22 
to  26;  Middle  Pacific  Coast  region,  12  to  14;  South  Pacific  Coast  region,  2  to  6. 

Cloudy  days, — The  number  varied  in  New  England  from  8  to  21;  Middle  Atlantic 
States,  7  to  15;  South  Atlantic  States,  6  to  13;  Florida  Peninsula,  4  to  7;  East  Gulf 
States,  8  to  15;  West  Gulf  Stat<^,  6  to  17;  Rio  Grande  Valley,  7  to  14;  Ohio  Valley  and 
Tennessee,  13  to  IH;  Ix)wer  l^kc  region,  17  to  10;  Upiwr  Lake  region,  8  to 20;  Extreme 
Northwest,  1  to  5;  Upi)er  Mississippi  Valley,  1  to  12;  Missouri  Valley,  4  to  11;  North- 
em  Slope,  3  to  0;  Middle  Sloi)e,  0  to  8;  Southern  Slope,  1  to  11;  Southem  Plateau,  2  to 
4;  Middle  Plateau,  7  to  10;  Northern  Plateau,  4  to  KJ;  North  Pacific  Coast  region,  16 
to 31 ;  Middle  Pacific  Coast  region,  6  to  10;  South  Pacific  C-oast region,  2  to 9. 

Largest  monthly  snmrfalls. — Mount  Washington,  48.90  inches;  Summit,  Cal.,  43.00; 
Cisco,  Cal.,  34.00;  Berr>'vale,  Cal.,  26.50;  Truckee,  Nev.,  20.50;  Boston,  19.20;  Emigrant 
Gap,  (ill.,  17.00;  South  Lee,  Mass.,  15.50;  Alta,  Cal.,  15.00:  liumholdt  and  Wlnne- 
mucca,  Nev.,  12.00;  Boca  and  Palisade,  Nev.,  and  Ix)gaii,  Iowa,  10.00;  Otega,  Nev., 
9.75;  Kelton,  Ufcih,  and  White  Plains,  N.  Y.,  9.00;  Fort  Missoula,  Mont.,  8.80;  Wella, 
Nev.,  K50;  Al])ena,  Micli.,  h.iO;  Lunenburph,  Vt.,  and  l-^igle  Kock,  Idaho,  8.00;  Mar- 
quette, Mich.,  7.()0;  Mij^lilaml,  N.  C,  7.50;  DcSoto,  Xebr.,and  Cai-son  City,  Nev.,  6.50; 
r.scanaba  and  (Jrand  Haven,  (>.40;  Omaha.  6.30;  llalleck,  Nev.,  Dexter,  Mc.,  North 
Vohiey,  N.  Y..  and  Independence,  Iowa,  (5.00. 

Snoir, — The  rial  cs*r)n  whi<'h  snow  fell  in  the  various  (1istri("t.s  ai'e  jts  follows;  New  Eng- 
land, 1st  to  olli,  7th  to  UJth,  l^thto  25th,  27tli,  29th.  .SOtli,  3lst;  Middle  Atlantic  States, 
:Mto5th,  loth  to  12th,  Mth,  15th,  2:W,  2.1th,  28th,  30th,  31st;  South  Atlantic  States, 
15th,  16th,  2;M,  29th,  30th,  3l8t;  F:a.st  (Jul f  States,  New  Orleans,  25th,  only  a  few  flakes; 
Auburn,  Ala.,  :>9tli.  slight  fall;  Ohio  Vallev  and  Tennessee,  7th,  10th,  ll'th,  15th,  23d, 
29th,  30th,  31st:  Lower  I^ike  n'gion,  3d  to  f:<th,  10th,  11th,  11th,  15th,  23d,  29th,  30th, 
3l8t;  Upper  I^ike  region,  1st  to  15th,  20th,  26th  to  31st;  Extreme  Northwest,  Ist,  3d, 
8t.h,  9th,  12th,  13th.  19th,  20th,  28th  to  31st;  Upper  Mississippi  Vallev,  Ist  to  :M,  7th, 
8th,  lOth  to  13th,  21st,  27th  to  31st:  Missouri  Valley,. 10th,  19th  to  2iM,  29th  to  3l8t; 
Northern  Slope,  Ist,  2d,  6th  to  12th,'  Mth,  15th,  17th.  18th,  25th,  24th  to  28th:  Middle 
Slope,   Ist,  2d,;i0th,  19th,  20th,  21st,  25th  to  28th;  Southem  Plateau,  16th  to  dOth; 
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Middle  Plateau,  Ist,  2d,  3d«  6th,  9th  to  12ih,  25th  to  29th;  Northern  Plateau,  Ist,  ^ 
4th,  5th,  8th,  10th  to  13th,  15th,  16th,  18th,  19th,  24th  to  27th,  29th;  North  Pacific 
Coast  regiou,  Ist,  2d,  3d,  6th  to  10th,  12th,  13th,  14th,  16th,  19th,  20th,  21st,  23d,  25th, 
26th,  27th.  The  following  is  a  report  of  unusually  heavy  snow:  Spokane  Falls,  Wash., 
24th.  The  Northern  Pacific  Railroad  Company  were  obliged  to  use  snow  plows  on  the 
Spokane  division,  the  snow  being  from  two  to  three  feet  deep  in  that  section. 

Depth  of  »now  on  ground  at  aid  of  month, — Colorado:  Pike's  Peak,  trace.  Dakota: 
Bismarck,  2  inches.  lUinois:  Cairo,  1  inch;  Chicago,  trace;  Charleston,  i  inch;  Morri- 
son, i  inch;  Anna,  2}  inches;  Riley,  trace.  Indiana:  Laconia,  ^inch;  Wabash,  Logans- 
port,  and  Vevay,  1  inch;  Saint  Meinrad,  i  inch;  Indianapolis,  trace.  lotoa:  Dana,  1 
inch;  Fort  Madison,  2  inches;  Davenport,  trace;  Des  Moines,  i  inch.  Kentucky:  Bowl- 
ing Green,  1  finches,  ifatne.*  Eastport,  trace.  Maryland:  Vfoodstocky  trace.  Masaachu- 
MtU:  New  Bedford,  i  inch.  Midiigan:  Marquette,  6  inches:  Grand  Haven,  5  inches; 
Esoanaba,  2  inches;  Detroit,  1  finches;  Alpena,  h  inch;  Port  Huron,  trace;  Battle  Creek, 
2  inches;  Litchfield,  1  inch;  Kalamazoo,  3  inches.  Minnesota:  Moorhead,  trace;  Saint 
Vincent,  10  inches;  Saint  Paul,  less  than  linch;  Duluth,  i  inch.  Miaaouri:  Saint  Louis, 
1  inch.  Nebraska:  De  Soto,  \  inch.  New  Hampshire:  Mount  Washington,  7  inches. 
New  York:  Pen  Yan,  3 inches;  Waterburgh,  Ithaovand  Palermo,  2  inches;  Ccloperstown, 

1  finches;  North  Yolney,  2}  inches;  Friendship,  1  inch;  White  Plains,  trace;  Buffalo, 
4  inches;  Rochester,  2  inches;  Oswego,  3  inches.  North  Carolina:  Highlands,  5  inches; 
Charlotte,  4  inches.     Ohio:  North  Lewisburgh,  New  Athens,  Bethel,  and  Jacksonburs^, 

2  inches;  Bellefontaine  and  Buggies,  1  inch;  Toledo  and  Sandusky,  \  inch;  Cleveland,  1 
inch;  Columbus,  1  inch;  Cincinnati,  J  inch.  Pennsylvania:  Dyberry  and  New  Castle,  1 
inch;  Meadville,  1}  inches;  Catawissa,  ^  inch;  Wellsborough,  trace;  Erie,  10  inches. 
Bhode  Island:  Newport,  trace.     Tennessee:   Ash  wood,  2  inches;   Chattanoo^,  }  inch. 

-  Vermont:  Burlington,  |  inch.  Virginia:  Wytheville,  J  inch.  Washington  Territory: 
Spokane  FaUs,  5  inches.  West  Virginia:  Flemington,  1  inch;  Morgantown,  ]-  inch. 
Jriaoonsin:  Beloit  and  Embarrass,  i  inch. 

BaH, — ^Dubuque,  20th,  from  7.03  to  7.08  p.  m.  Bangor,  Me.,  18th,  a  slight  hail-stonn 
between  10  and  11  a.  m.  North  Volney,  N.  Y.,  12th.  Greensborough,  N.  C,  29th. 
Wytheville,  Va.,  Ist,  29th.     Albany,  8th. 

Mcdnf  hail,  or  snow  from  a  cloudless  sky. — Wellington,  Kans.,  7th,  shower  of  spongy  hail, 
lasting  three  minutes.  Bainbridge  Island,  Wash.,  18th,  rain.  Dybeny,  Pa.,  snow,  last- 
ing 30  minutes. 

RELATIVE  HUMIDITY. 

The  percentage  of  mean  relative  humidity  for  the  month  ranges  as  follows:  New  Eng- 
land, firom  73  to  79;  Middle  Atlantic  States,  67  to  80;  South  Atlantic  States,  66  to  83; 
Flmda  Peninsula,  75  to  78;  East  Gulf  States,  68  to  79;  West  Gulf  States,  68  to  85;  Rio 
Grande  Valley,  72  to  85;  Ohio  Valley  and  Tennessee,  70  to  77;  Lower  Lake  region,  66 
to  80;  Upper  Lake  region,  66  to  87;  Extreme  Northwest,  71  to  87;  Upper  Mississippi 
Valley,  65  to  79;  Missouri  Valley,  65  to  70;  Northern  Slope,  53  to  71;  Middle  Slope,  47 
to  70;  Southern  Slope,  56  to  75;  Southern  Plateau,  50  to  63;  Middle  Plateau,  42  to  80; 
N(ffihem  Plateau,  73  to  86;  North  Pacific  Coast  region,  84  to  86;  Middle  Pacific  Coast 
region,  84  to  86;  South  Pacific  Coast  region,  47  to  80.  High  stations  report  the  follow- 
ing percentages  not  corrected  for  altitude:  Cheyenne,  48.0;  Pike's  Peak,  66.4;  Mount 
WaeMngton,  84.4. 

WINDS. 

The  prevailing  winds  during  the  month  of  December,  1881,  at  Signal  Service  stations, 
are  shown  on  Chart  No.  II,  by  arrows,  which  fly  with  the  wind.  Throughout  the  Ohio 
Valley,  Lake  region,  Upper  Mississippi  Valley,  and  New  England,  the  winds  are  southerly; 
in  the  Middle  Atlantic  States,  westerly;  in  the  South  Atlantic  and  Eastern  Gulf  States, 
northeasterly;  in  the  Western  Gulf  States  and  Texas,  variable;  in  the  Missouri  Valley 
and  Nortliwest,  northwesterly;  throughout  the  Northern  Slope,  Northern  Plateau,  and 
North  Pacific  Coast  region,  south  to  west;  in  California,  northwesterly;  elsewhere,  vari- 
able. 

ToUd  movements  of  the  air. — The  following  are  the  largest  total  movements  at  Signal 
Service  stations:  Mount  Washington,  31,104  miles;  Hke's  Peak,  17,972;  Fort  Shaw, 
Mont.,  13,651;  Delaware  Breakwater,  12,833;  New  Shoreham,  R.  L,  12,736;  Kittyhawk, 
N.  C,  12,695;  Wood's  HoU,  Mass.,  12,166;  Thatcher's  Island,  Mass.,  12,064;  Hatteras, 
N.  C,  12,035;  Cape  May,  12,018;  Sandy  Hook,  N.  J.,  10,791;  Sandusky,  10,339;  Fort 
Benton,  Mont,  10,118;  Portsmouth,  N.  C,  9,762;  Fort  Assinniboine,  Mont.,  9,661;  In- 
dianola,  9,621;  Bamegat,  N.  J.,  9,524;  Macon,  N.  C,  9,376;  Champaign,  HI.,  9,321; 
PortEads,  9,303;  Cheyenne,  9,174;  Bufialo,  9,172;  Rochester,  9.126;  Cape  Henry,  Va., 
8,799;  Grand  Haven,  8,728;  MUwaukee,  8,456;  Saint  Vincent,  Minn.,  8,405;  Key  West, 
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8,256;  Atlanta,  8,158;  Bnrlingtoii,  Yt,  8,069;  Boston,  8,047.  The  smallest  are:  La 
MesUla,  N.  Mex.,  725;  Fort  Missonla,  Mont.,  1,359;  Lynchbnigh,  Va.,  1,365;  SaltLoke 
City,  1,473;  ViaaUa,  Cal.,  1,700;  Red  Bluff,  Cal.,  2,250;  Memphis,  2,365;  SUverCity,  N. 
Mex.,  2,452;  Boise  City,  2,534;  Springfield,  Mass.,  2,892;  Florence,  Ariz.,  2,939;  Rio 
Grande,  Tex.,  2,970. 

High  winds. — On  the  summit  of  Mount  Washington  the  highest  velocities  recorded  were: 
170  miles,  NW.,  1st;  100,  NW.,  2d;  104,  W.,  14th;  120,  SW.,  22d.  The  dates  other 
than  those  above  mentioned,  on  which  velocities  exceeding  75  miles  per  hoar  occnrred, 
are  as  follows:  6th  to  10th,  12th,  13th,  15th,  17th,  16th,  20th,  24th  to  26th,  29th,  30th. 
On  Summit  of  Pike's  Peak,  maximum  velocity,  76  miles,  NW.,  occurred  on  tihe  20th; 
velocities  of  50  miles  or  over  were  recorded  as  follows:  on  the  5th,  10th,  12th,  27th, 
28th.  30th.  Other  high  velocities  were  reported  by  the  following  stations:  Fort  Aasiiir 
niboine,  Mont.,  50  miles,  SW.,  26th;  Fort  Benton,  Mont.,  52,  NW.,  7th;  Fort  Custer, 
Mont.,  52,  W.,  11th;  Port  Eads,  La.,  52,  E.,  25th;  Cape  May,  52,  N.W.,7th;  DeUware 
Breakwater,  54,  NW.,  23d;  Kittyhawk,  N.  C,  56,  N.,  15th. 

Local  storms. — Fremont,  Ohio,  9th,  several  buildings  wrecked;  unusually  high  west- 
erly winds  during  the  day.  Terrene,  Miss.,  13th,  ^'heaviest  storm  ever  known  here  oo- 
curred  during  the  evening.''  Pensaoola,  Fla.,  25th,  heavy  SE.  gale;  signs,  etc,  blown 
down;  bark  driven  ashore  outside  of  harbor.  Macon,  N.  C,  §7th,  heavy  SW.  gale; 
fislung  smack  blown  ashore. 

VEBIFICATIONS.    ■ 

Indications. — ^The  detailed  comparison  of  the  tri-daily  indications  for  December, 
1881,  with  the  telegraphic  reports  for  the  succeeding  twenty-four  houis,  shows  the 
general  percentage  of  verifications  to  be  88.95  per  cent.  The  percents^ges  for  the 
four  elements  are:  Weather,  90.28;  Direction  of  the  wind,  89.42;  Temperature,  88.66; 
Barometer,  87.29  per  cent.  By  geographical  districts  they  are :  For  New  "Rtiglnjy^^ 
91.8;  Middle  Atlantic  State,s,  91.5;  South  Atlantic  States,  91.6;  Eastern  Gulf  Stetea, 
88.6;  Western  Gulf  States,  85.4;  Lower  Lake  region,  89.8;  Upper  I^ake  region,  88.6; 
Tennessee  and  the  Ohio  Valley,  88.4;  Upper  Mississippi  Valley,  86.3;  Lower 
Missouri  Valley,  87.2;  Northern  Pacific  Coast  region,  92.5;  Central  Pacific  C(»Bt  region, 
89.2;  Southern  Pacific  Coast  region,  86.9.  There  were  70  omissions  to  predict  (31  being 
due  to  the  absence  of  reports  from  the  Pacific  coast)  out  of  3,813,  or  1.83  per  cent.  Of 
the  3,743  predictions  that  have  been  made,  57,  or  1.52  jKir  cent,  are  considered  to  have 
entirely  failed;  53,  or  1.42  percent,  were  onc-lbiirth  verified;  391,  or  10. 45  per  cent,  were 
one-lialf  verified;  485,  or  12.95  per  cent,  were  tliree-lourths  verified,  2,757,  or  73.56  per 
cent,  were  fully  verified,  so  far  as  can  he  ascertained  from  the  tri-daily  rejwrts. 

Cautionary  signah. — One  hundred  and  thirty-nine  Cautionary  sij^nals  were  displayed 
during  the  month  of  December,  1881,  of  which  125,  or  89.92  p<T  cent.,  were  fully  justified 
by  winds  of  25  miles  per  hour,  or  over,  at  or  within  a  radius  of  100  miles  of  the  station. 
Ninety  ofl*-Hhore  signals  were  displayeil,  of  which  73,  or  81. 11  percent.,  were,  fully  justified; 
86,  or  95.55  percent.,  were  justified  as  to  direction;  88,  or  97.77  per  cent.,  were  justified 
as  to  velocity.  Thirty-nine  ofl-shore  signals  were  chaugexl  from  c-auHonary.  Thirteen 
northwest  signals  were  displayed,  all  of  which  wore  fully  justified.  Two  hundred  and 
forty-two  ai^nals  of  all  kinds  were  displayed,  of  which  210,  or  8().77  per  cent.,  were  fully 
justified.  The  above  does  not  include  si^^nals  ordered  at  67  display  stations,  where  the 
velocity  is  only  estimated.  One  hundred  and  forty-seven  winds  of  25  miles  or  over  were 
reported,  for  which  no  signals  were  ordered.     Forty-four  signals  were  ordered  late. 

XAVIGATIOX. 

^agc  of  water  in  rivers. — In  the  table  on  the  right-hand  side  of  Chart-  No.  Ill  Jircs  given 
the  highest  and  lowest  stiiges  of  wat<T  as  observed  at  Signal  Service  stations  during  the 
month  of  December,  1881.  In  general  the  principal  rivers  of  the  country  have  remained 
at  a  moderate  stage  throughout  the  month.  The  formation  and  breaking  up  of  ice  has 
to  a  considerable  extent  interfered  with  the  taking  of  river  observations.  At  Ia  Crosse 
the  river  was  frozen  over  fn)m  the  10th  to  the  19th;  Yankton,  1st  to  27th,  and  Saint 
Paul,  9th  to  14th.  In  the  Mississippi  the  highest  wfiter  occurred  at  ^leniphis  (m  the  31»t, 
when  it  reached  within  4  feet  4  inches  of  the  danger-line.  The  Missouri  reached  within 
from  11  to  17  feet  of  the  danger-line  at  stations  between  lA'avenworth  and  Yankton. 
The  Ohio  reached  it  highest  water  at  Pittsbuigh  on  the  28th,  within  3  feet  2  inches  of 
the  danger-line.  The  Red,  Cuml)erland,  Tennes.see,  iMonongahela,  and  Savannah  Ui\x*rs 
reached  their  highest  stage  between  the  23<1  and  31st,  generally  after  the  27th,  the  water 
reaching  within  from  11  to  15  feet  of  the  dangei^line. 

Ice  in  ritHTS  and  harbors. — dliswuri  River:  Yankton,  river  frozen  from  1st  to 26th;  open 
on  27th.  Ijcavenworth,  30th,  slush  ice  in  river.  Lake  Huron:  Alpena,  9th,  lOth,  11th, 
18th,  27th,  floating  ice;   15th,  Iwiy  and  river  ixirtly  J'rozen  over.     Vonncdivut  Mivcr: 
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Springfield)  Mass.,  12th,  riveii  frozen.  Lake  Superior:  Dnlnth,  31st,  floating  ice  inside 
the  breakwater.  Maumee  River:  Toledo,  11th,  floating  ice.  Hudion  River:  Albany- 
lltb,  river  frozen;  12th,  13th,  16th,  floating  ice;  14th,  18th,  river  free  from  ice.  Rock 
River:  Rockford,  111.,  10th,  floating  ice;  11th,  frozen  over;  13th,  clear  of  ice;  15th,  float, 
ingice;  19th,  clear  of  ice;  30th,  river  frozen.  Muscatine  River:  Muscatine,  Iowa,  4th, 
clear  of  ice;  10th,  floating  ice;  13th,  ferry-boats  stopped  running  on  account  of  ice. 
Kennebec  Rh^er :  Gardiner,  Me.,  11th,  river  closed;  14th,  ice  broke  in  river;  16th,  river 
closed;  30th,  river  open.  Grand  River:  Lansing,  Mich.,  10th,  river  closed;  13th,  river 
openj  Slst,  river  closed.  Mississippi  River :  Dubuque,  10th,  30th,  floating  ice  in  river. 
Burlington,  30th,  31st,  floating  ice  in  river.  Keokuk,  31st,  floatiug  ice  in  river.  La 
Crosse,  10th,  31st,  river  frozen.  Davenport,  19th,  30th,  3l8t,  floating  ice  in  river. 
Saint  l?aul,  9th,  31st,  river  frozen;  4th,  8th,  30th,  floating  ice;  15th»  river  frozen  along 
the  shores;  floating  ice  in  channel;  22d,  river  nearly  clear  of  ice;  30th,  gorge  threatened 
in  river.  The  following  stations  rei)ort  an  unusual  absence  of  ice:  Lawrence,  Kans. ,  river 
firee  from  ice  throughout  the  month;  Northport,  Mich.,  3l8t,  no  ice  in  Lake  Michigan  or 
Traverse  Bay;  Clear  Creek,  Nebr.,  31st,  first  December  for  eight  years  that  Platte  River 
did  not  freeze. 

dosing  of  navigation. — Burlington,  Iowa,  3d,  all  boats  on  the  Upper  Mississippi  have 
gone  into  winter  quarters;  the  last  boat  that  touched  this  point  was  the  White  Eagle, 
bound  for  Saint  Louis;  river  reported  clear  of  ice  from  this  station  northward  to  Saint 
Paul.  La  Crosse,  31st,  navigation  closed.  Cleveland,  15th,  navigation  virtually  closed; 
nearly  all  vessels  laid  up  and  out  of  commission;  all  regular  lines  have  suspended  for  the 
winter.  Chicago,  30th,  navigation  generally  closed;  occasional  "  arrivals  and  clearings  " 
are  likely  to  continue  as  long  as  the  weather  jKjrmits.  Albany,  8th,  canal  closed;  navi- 
gation on  river  practically  ended.  Catawissa,  Pa.,  14th,  navigation  on  north  branch  of 
canal  closed. 

Floods. — Illinois:  Ottawa,  22d,  very  heavy  and  constant  rains  for  the  past  three  days; 
streams  flooded  and  considerable  damage  done.  Virginia :  Petersburgh,  22d,  aU  streains 
greatly  swollen  by  heavy  rains  and  several  bridges  washed  away.  Belfield,  23d,  bridge 
over  the  Meherrin  River  washed  away.  Tennessee:  Nashville,  25th,  the  lowlands  in 
northern  section  of  the  city  have  been  flooded  during  the  past  few  days;  no  damage  re- 
ported. New  York :  Albany,  23d,  heavy  freshet  interfering  with  river  navigation.  28th, 
heavy  rains  caused  freshet  in  river,  submerging  docks  and  flooding  cellars  along  Quay 
street,  damage  slight.     Poughkcepsie,  23d,  river  unusually  high. 

Waterspouts. — Punta  l^ssa,  Fla.,  5th,  4.30  p.  m.,  a  large  waterspout  formed  over  the 
Golf,  apparently  at  a  distance  of  about  8  miles  from  station.  In  appearance  it  resembled 
a  lofDgf  crooked,  leaden-colored  pipe  or  hose,  extending  upward  from  a  base  of  whirling 
spay  to  a  mass  of  cumulo-stratus  clouds.  It  remained  nearly  stationary,  the  trunk  at 
times  being  bent  and  swayed  about  by  the  wind.  The  phenomenon  was  visible  for  about 
five  minutes. 

Drought. — Los  Angeles,  Cal.,  24th,  farmers  apprehend  drought;  rainy  season  very  back- 
ward and  the  usual  water  supply  very  low.  Weldon,  N.  C,  31st,  wells  have  not  yet  re- 
covered from  the  effects  of  the  late  drought. 

Low  tides. — Life-saving  Station  No.  6,  N.  C,  31st,  during  almost  the  entire  month  the 
tide  in  the  sound  has  been  so  low  that  navigation  was  seriously  affected;  this  unusual 
state  of  the  tide  was  probably  due  to  numerous  northerly  gales. 

Sigh  tides. — New  Westminster,  B.  C,  23d,  very  high,  flats  flooded.  Port  Eads,  La., 
19th. 

TEMPERATURE  OF   WATER. 

I7ie  temperature  of  water,  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  observations  were  taken,  is  given  in  the  table  on  the 
left-hand  side  of  Chart  No.  III.  Observations  made  at  Chincoteague  and  Portland,  Me., 
came  too  late  for  publication. 

ATMOSPHERIC   ELECTRICITY. 

Ataroras. — The  auroral  displays  during  the  month  of  December,  1881,  were  quite  nn- 
merons,  but  none  of  them  are  characterized  as  unusually  brilliant.  The  display  of  the 
18th  at  Augusta,  Ga.,  is  pcrhai)s  the  most  remarkable,  owing  to  its  extreme  southern 
latitude.  The  observer  at  that  station  reports  the  first  appearance  of  the  aurora  as  occur- 
ring at  7  p.  m.  in  the  northwest  horizon;  color,  faint  rose  of  a  diffuse  light,  with  an  alti- 
tude of  15°  and  an  azimuth  of  40°;  disappeared  at  7.10  p.  m.  At  10.41  p.  m.  it  reap- 
peared, lasting  about  fifleen  minutes,  but  the  color  had  apparently  changed  to  a  pale 
yellow.  The  following  are  general  displays  of  considerable  extent:  The  display  of  the 
8th  was  witnessed  from  Eastport,  Me.,  westward  to  Fort  Buford,  Dak.,  the  following 
intervening  stations  rci)orting:  Easti)ort,  6.30  to  9  p.  m.;  Cornish,  Me.,  6  to  8  p.  m.; 
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Gardiner,  Me.,  6.30  to  9  p.  m. ;  Orono,  Mc,  7  p.  m. ;  Dexter,  Me.,  6.30  to  8  p.  m. ;  New- 
port, Yt.,  7  p.  m.;  WilliamBtown,  Mass.,  7  to  9  p.  m.;  Full  River,  MasSi,  7  p.  m. ;  New 
Ck>rydon,  Ind.,  during  the  night  with  streamers  reaching  an  altitude  of  20^;  Marquette^ 
6.30  to  7  p.  m. ;  Franklin,  Wis.,  7  p.  m. ;  Duluth,  6.30  to  7.45 p.  m. ;  Norihfield,  Minn., 
7  p.  m.;  Morrison,  111.,  7  p.  m.;  Saint  Vincent,  Minn.,  6.30  to  7.30  p.  m.;  Fort  Bufoid, 
Dak.,  10.30  p.  m.  The  display  of  the  0th  and  10th  was  probahly  a  continuation  of  the 
8tii,  as  at  several  stations  it  was  ohserved  throughout  the  night.  Portland,  Me.,  10th, 
7  to  9  p.  m. ;  Cornish,  Me.,  10th,  7  p.  m. ;  Gardiner,  ^Ic.,  10th,  7  to  9  p.  m.;  Harvard 
College,  Cambridge,  Mass.,  10th,  6  p.  m. ;  Williamstown,  Mass.,  10th,  9  p.  m.;  Fall 
River,  10th,  7  p.  m.;  Newport,  Vt.,  10th,  7  p.  m.;  Woodstock,  Vt.,  10th,  7  p.  m.; 
Soutlungton,  Conn.,  9th,  8  p.  m.,  with  streameis;  New  Corydon,  Ind.,  9th,  during  the 
night;  Lansing,  Mich.,  10th,  7  p.  m.;  Fort  Stevenson,  Dak.,  10th,  7.30  to  10.30  p.  m.; 
Bismarck,  9th,  8  p.  m.  The  most  general  display  of  the  month  was  that  of  the  23d,  the 
line  of  observation  reaching  from  New  Brunswick  westward  to  Idaho;  the  following  in- 
tervening stations  reporting:  Gardiner,  Me.,  visible  about  midnight;  Mount  Washings 
ton,  7.22  to  11  p.  m. ;  Williamstown,  Muss.,  9  p.  m.;  Southington,  Conn.,  10.30  p.  m.; 
Ardcnio,  N.  Y.,  8  p.  m.;  Waterburgh,  N.  Y.,  9  p.  m.;  Wellsborough,  Pa.,  8.30  p.  m.; 
Washington,  D.  C,  8.15  to  9  p.  m.;  Rochester,  6.45  to  11.55  p.  m.;  Buffiuo,  7  to  10  p. 
m.;  Erie,  6.50  to  7.20  p.  m.;  Jocksonburgh,  Ohio,  7  p.  m.;  Bellefontoine,  Ohio,  6.30  to 
7. 40 p.  m. ;  North  Lewisburgh,  Ohio,  8  p.  m. ;  Rnggles.  Ohio,  8  to9p.  m. ;  lAnsing,  Mich., 

7  p.  m.;  Litchfield,  Mich.,  8  p.  m. ;  Thom\'ille,  Mich.,  7  p.  m. ;  Detroit,  10  p.  m.,  to 
morning  of  24th;  Alpena,  5.30  p.  m.,  to  morning  of  24th;  Grand  Haven,  7  to  10  p.  nu; 
Escanaba,  6  to  11  p.  m.;  Manjuette,  6.35  to  10.30  x>-  ni.;  Northfield,  Minn.,  8  p.  m.; 
DiUuth,  6.30  to  9. 30  p.  m.;  Beloit,  Wis.,  7. 30 p.  m.;  Manitowoc,  Wis.,  8 p.  m.;  Frank- 
lin, Wis.,  8  p.  m.,  vers'  brilliant;  Saint  Paul,  8  p.  m. ;  Kiley,  111.,  7  to  10.30  p.  m.; 
Cresco,  Iowa,  7  to  9  p.  m. ;  Fort  Madison,  Iowa,  7.30  p.  ni. ;  Guttenbuigh,  Iowa,  7  to  9  p. 
m.;  Monticello,  Iowa,  8  p.  m. :  Muscat inc,  Iowa,  9  p.  m. ;  Dona,  Iowa,  8.30  p.  m. ;  Clear 
Creek,  Nebr.,  H.30;  Morristun,  Dak.,  7  p.  in.;  Saint  Vincent,  Minn.,  6  p.  m.  to  midnight; 
Fort  Bennett,  Dak.,  8.30  i>.  m. ;  Bismarck,  6  i>.  m.  to  morning  of  24th;  Fort  Stevenson, 
Dak.,  8  p.  m.  to  morning  of  r>4th;  Fnvt  AH8iunilK)inc,  Mont.,  6  p.  m.  to  morning  of  24th. 
Throughout  the  Noi-thwcst  this  display  appeared  to  commence  on  the  20th  and  2l8t,  oa 
follows:  Fort  AKsiniljoine,  Mont.,  '.20th,  9  p.  m.  to  morning  of  21st;  22d,  7  p.  m.  to 
morning  of  23d;  Fort  Steven.son,  Dak.,  ri'2d,  !)  p.  in.  to  morning  of  2\id:  Saint  Vincent, 
Minn.,  7  p.  m.  to  morning  of'^IUl.  Tlie  di^jUay  of  the  2'Ith  and  25th  was  probably  a 
continuation  ofthe2.'Jd.     EastjK)rt,  21th,  7.40  p.  m.  to  midnight;  (Janliner,  Me.,  24th, 

8  to  10  p.  m. ;  Harvard  College,  Cambridge.  Mass..  'jr>th,  10. !U)  p.  m. ;  Dybcrrj",  Pa., 
24th,  9  J),  m.:  Oswego,  21th,  10.  l.!  to  11. oO  p.  ni.;  liochester,  {)  to  11.45  p.m.;  Buffalo, 
10.4")  to  11.10  p.  m.;  (I rand  Haven,  21tli,  S  ]).  in.  to  morning  of  2r)th;  Alpena,  24th, 
7.:J0to  U.lop.  m. ;  N(ntIii)ort,  Mich..  2  Itli,  lO.riop.  ni. :  i:sean:i])a,  21(h,  K  to  ll.:j()  yi,  m. ; 
Marcjuettc,  21th,  10.:>U  to  11.30  j).  m.:  Crrseo,  h^^\a.  2111i,  lOp.  m. ;  Monticello,  Iowa. 
21th,  10.:^0p.  ni.;  Noiihlleld,  Minn.,  2lth,  10  p.  m.;  Tori  Snelliiig.  Minn.,  25th,  8  p, 
m.;  Saint  Vincent,  Minn.,  25tli.  H  to  1(».:>()]».  m.;  ()li\4't.  Dak.,  21th,  10  p.  m.;  Fort 
Steveason,  Dak.,  (>  t«)  H  p.  m. ;  IVnt  Snlly,  Dak.,  :i5tli.  about  D  i*.  m.;  Tort  Assinnilioine, 
Mont.,  24th,  (I  p.  m.  to  nunning  of  tin-  *i.')th;  I{«lona,  Mont.,  2-lth,  H  p.  m.  The  follow- 
ing wt^re  loeal  <lisj»lay.s:  Ka.stiwat,  lltli,  11  p.  m.  to  nii4lnight :  Harvard  College,  Cam- 
bridge, Mu-i.<.,  5th,  10  to  11  p.  ni.:  New  C<>rv(lon,  Ind.,  7tli,  visible  l<»r  a  short  timeaft^n* 
suiLset;  l'\»rt  Wayne,  Ind.,  20tli,  J)  ]>.  ni.;  Tort  Huron,  Itli.  1>  to  10.  l;ip.  m. ;  Clear  Creek, 
Xebr.,  17lli,  H  p.  ni.;  Dulntii,  1  lili,  H  to  10.10  ]».  m. :  Saint  Vinrtiit,  12tb,  7  ]>.  m.  to 
midniglit ;  J'ort  Slevrnson.  Dak.,  llUi,  10.30  j).  ni.  to  morning  of  I2tli:  Fort  As.sinni- 
boine,  Mont.,  lltli,  7  to  KMIO  p.  in.;  litb,  ii  to  J).30  p.  in.;  N(»rlblie]d,  ^linn.,  14th,  9 
]).  in. 

Thunthr-stoniis. — They  were  report e«i  in  tho  variou.s  States  and  Tenitf)ries  as  follows: 
Alabama,  on  the  llJth,  1  llh,  2*;tli;  Arizona,  17lh:  Arkansas,  VMh:  Florida,  5th,  13th, 
14th,  20th,  2Hth,  20th:  Georgia,  4tb,  2J)th:  Illim.i.s,  l:ith,  13th.  2>^th;  Indiana.  1st,  12th, 
13th,  14th.  19lh;  Indian  Territory-,  12th, 'i:Uh:  Iowa,  1st,  7th,  12th,  13th,  20th,  27th; 
KaiLSiis,  Kith,  12th,  IHth;  Kentucky,  14lh;  Louisiana,  13th,  1  lib,  20th,  2':<th;  Michigan, 
12th,  20th;  iMississipjM,  3d.  13th,  IJth,  2.^th;  Missouri,  2d,  lOth,  12th,  13th,  19th  to 
22(1;  North  Carolina,  2'Jth,  30th;  Tennes.see,  13th,  2Hth;  Texas,  13th,  10th;  Virginia, 
22d,  20th. 

Zodiaml  light. — Saint  Vincent,  Minn.,  13th;  Springfield,  111.,  15th;  Nashville,  Tenn., 
15th  to  18th";  Kitty  Hawk,  N.  C,  17th;  New  Corydon,  Ind.,  8th.  9th,  10th,  15th  to  19th, 
23d,  24th,  25th,  28th;  Monticello,  Iowa,  3l8t;  Cambridge,  Mass.,  6th,  10th,  11th,  15th, 
16th,  18th,  19th,  21st;  Somerset,  Mass.,  9th,  10th,  15th  to  2l8t;  Northport,  Mich.,  8th, 
2:Jd;  Clear  Creek,  Nebr.,  14th,  16th,  22d,  23d;  Atco,  N.  J.,  17th;  Dy berry.  Pa.,  24th, 
Wythevillc,  Va.,  17th. 

7\:l€graphic  communication  ini^fercd  with  by  atmospheric  electricity. — Brackettville,  Tex., 
19th. 
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OPTICAL  PHENOMENA. 

Lunar  halos  have  been  observed  in  the  vorions  districts  on  the  following  dates:  New 
England,  1st  to  4th,  6th,  8th,  9th,  11th,  13th,  3l8t;  Middle  Atlantic  States,  Ist  to  6th, 
8tb,  9th,  10th,  25th,  26th,  28th,  29th,  Slst;  South  Atlantic  States,  1st,  3d,  4th,  6th,  7th, 
24th,  26th,  28th,  31st;  Florida  Peninsula,  3d,  7th,  28th;  F^t  Gulf  States,  1st,  6th,  24th, 
31st;  West  Gulf  States,  2d  to  6th,  8th,  9th,  13th,  26th,  31st;  Rio  Grande  Valley,  26th, 
29th;  Ohio  Valley  and  Tennessee,  Ist,  2d,  5th  to  10th,  12th,  14th,  16th,  24th,  28th  to 
3l8t;  Lower  Lake  region,  1st,  2d,  5th,  8th,  9th,  11th,  20th,  24th,  25th,  29th,  30th;  Up- 
per Lake  region,  1st,  2d,  7th  to  9th,  IGth,  26th  to  30th;  Extreme  Northwest,  3d,  10th, 
24th,  27th,  28th,  31st;  Upper  Mississippi  Valley,  1st,  2d,  4th,  7th,  8th,  10th,  16th,  17th, 
24th  to  31st;  Missouri  Valley,  1st,  5th,  7th,  19th,  25th  to  29th;  Northern  Slope,  1st,  3d 
to  5th,  8th,  9th,  11th,  25th,  26th,  29th,  30th,  31st;  Middle  Slope,  1st,  2d,  5th,  10th,  26t^, 
30th;  Southern  Slope,  2d,  3d,  5th,  6th,  7th,  9th,  12th,  13th,  16th,  17th,  24th,  25th,  26th, 
30th;  Southern  Plateau,  1st,  4th  to  7th,  10th,  25th,  26th,  27th,  31st;  Middle  Plateau, 
4th,  7th,  8th,  15th,  20th,  26th,  28th,  3l8t;  Northern  Plateau,  3<1,  8th,  10th,  27th  to  30th; 
North  Pacific  Coast  region,  30th;  Middle  Pacific  Coast  region,  3d,  21st,  25th,  28th  to 
31st;  South  Pacific  Coast  region,  1st  to  5th,  10th,  27th,  29th,  30th,  31st. 

Solar  haioe  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
EiD^laiid,  2d,  6th,  9th,  10th,  12th,  20th,  21st;  Middle  Atlantic  States,  2d,  3d,  8th,  11th, 
12th,  14th,  19th,  20th,  21st;  South  Atlantic  States,  1st,  2d,  20th,  25th,  26th,  31st;  Flor- 
ida Peninsula,  21st,  24th,  25th;  East  GulfStates,  24th,  29th;  Ohio  Valley  and  Tennessee, 
5th,  8th,  9th,  10th,  12th,  16th  to  20th,  2l8t,  28th,  29th,  30th;  Lower  Lake  region,  2d, 
11th,  20th,  29th;  Upper  Lake  region,  16th,  19th,  27tli;  Extreme  Northwest,  10th,  18th; 
Upper  Mississippi  Valley,  Ist,  3d,  7th,  8th,  10th,  16th  to  19th,  24th  to  27th,  29th  to  31st, 
Missouri  Valley,  9th,  25th,  26th;  Northern  Slope,  7th,  26th,  28th,  29th;  Middle  Slope, 
Ist,  13th,  17th,  26th,  28th,  30th,  31st;  Southern  Slope,  13th,  22d;  Southern  Plateau, 
2d,  11th,  25th,  31st;  Middle  Plateau,  14th,  29th,  3l8t;  Northern  Plateau,  8th,  14th,  22d, 
'28th;  Middle  Pacific  Coast  region,  5th,  8th,  14th,  20th,  2l8t,  24th,  25th,  28th,  31st; 
South  Pacific  Coast  region,  Sd,  4th,  5th,  10th,  21st. 

Jtfira^^.— Indianola,  1st,  5th,  16th,  20th  to  23d,  26th,  30th;  Northport,  Mich.,  15th, 
23d,  26th;  G«noa,  Nebr.,  13th,  portions  of  the  city  of  Columbus,  19  miles  distant,  were 
distinctly  visible. 

MIrfCELL AXEOUS  PHENOMENA . 

Earthquakes. — Eureka,  Nev.,  December  7,  very  heavy  shock.  Kingston,  Jamaica, 
December  26, 11.45  p.  m.,  slight  shock,  lasting  less  than  one  second.  Hawaii,  Sandwich 
Islands,  September  30,  5  a.  m.,  "the  most  terrible  shocks  experienced  in  the  past  forty 
years.  The  first  shock  came  suddenly  with  a  quiek,  jerking,  tcrrilic  cnish,  as  if  the 
foundations  of  everything  about  were  shivered  ti)  pieces;  this  shock  lasted  al)out  two 
minutes  with  an  interval  of  nearly  three  minutes,  when  there  followed  a  second  shock 
similar  to  the  first  but  not  quite  equal  in  terrific  violence.  Some  light  tremblings  were 
felt  during  the  remainder  of  the  day  and  three  moderate  shocks  on  the  following  day. 
Light  shocks  continued  at  inten-als  to  October  3,  inclusive.  During  this  period  of  earth- 
quake disturbance,  from  September  30  to  October  4,  many  buildings  were  terribly  shat- 
tered; stone  houses  were  subjected  to  the  greatest  injury;  many  miles  of  stone  wall  fenc- 
ing were  destroyed  and  most  of  the  cisterns  in  the  city  shattered  and  deprived  of  water. 
Everything  movable  in  the  houses,  such  as  crockery,  gkissware  and  furniture,  even  where 
the  building  was  not  i)articularly  damaged,  was  jumbled  and  thrown  together  in  confii- 
sion.  Many  buildings  had  from  twenty  to  thirty  cracks  in  the  walls,  while  the  great 
shock  of  1868  did  not  disturb  the  walls  at  all. 

Meteors. — Bois^City,  9th,  18th;  Umatilla,  8th;  Yuma,  Ariz.,  7th;  Helena,  Mont.,  11th. 
9.30  p.  m.,  started  from  a  point  a  little  southwest  of  the  zenith,  and  moved  in  a  south- 
westerly direction;  traversing  an  arc  of  30°;  explo<led  with  a  loud  report  and  burst 
into  fragments.  During  its  flight,  which  lasted  five  seconds,  the  surroimding  country 
was  brilliantly  illuminated.  Davenport,  Iowa,  6th;  Madison,  Wis.,  10th;  Little  Rock, 
17th;  Wood's  Holl,  Mass.,  Ist;  Morrison,  111.,  16th;  Charleston,  111.,  23d;  NewCorydon, 
Ind.,  10th,  14th,  15th;  Yates  Center,  Kans.,  8th;  Dexter,  Me.,  11th;  Kowe,  Mass.,  25th; 
Springfield,  Mass.,  10th;  Fayette,  Miss.,  18th,  28th,  30th;  Freehold,  N.  J.,  11th;  Pa- 
lermo, N.  Y.,  17th;  Jacksonburgh,  Ohio,  24th;  Fallsington,  Pa.,  10th. 

Miff  ration  of  birds. — Geese  flying  smUhward:  Red  Bluff,  Cal.,  5th,  11th;  Dexter,  Me., 
8th;  Somerset,  Mass.,  12th,  15th,  16th,  18th,  20th;  Fall  River,  Mass.,  20th;  Austin,  Tenn., 
9thy  30th;  Strafford,  Vt.,  21st.  Flying  northward :  Indianola,  16th;  Fort  Madison,  Iowa, 
2d;  Strafford, yt.,22d.  /"/y i w^ nor^ecwftiwrrf ;  Visalia,  Cal.,  Ist;  Indianola,  26th.  Flying 
sauiheastward :  Davenport,  Iowa,  22d.  Flying  southwestward:  Indianola,  22d;  Ducks  flying 
Bouikward:  Clear  Creek,  Nebr.,  9th.  Flying  westward:  Yates  Center,  Kans.,  12th.  Fly- 
ing eastward:  Graham,  Tex.,  7th. 
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Polar  hands: — Prescott,  Ariz.,  Ist,  2d,  2l8t;  Nashville,  Tenn.,  30th;  Angnsta,  Ga., 
10th;  New  Corydon,  Ind.,  16th,  17th,  18th,  25th,  29th;  Guttenbuig,  Iowa,  let;  Dana, 
Iowa,  1st,  12th;  Yates  Center,  Kans.,  Ist,  5th,  6th,  10th,  31st;  Gardiner,  Me.,  2d,  9th; 
aear  Creek,  Nebr.,  1st,  4th,  5th,  6th,  17th,  18th,  19th,  21st,  26th,  27th,  30th;  Freehold, 
N.  J.,  9th,  18th;  Vineland,  N.  J.,  2d,  9th,  10th. 

Prairie  and  forest  fires. — Bismarck,  Dak.,  16th,  17th,  18th;  Fort  Supply,  Ind.  T.,  8th, 
9th,  12th,  14th  to  16th;  Fort  Gibson,  Ind.  T.,  9th,  11th,  22d;  Fort  Steyenson,  Dak., 
6th,  12th,  17th,  23d  to  26th;  Yankton,  8th,  9th,  18th,  19th,  24th  to  28th;  Fort  Totten, 
Dak.,  22d,  25th,  26th,  27th. 

Sand'8tanns.-—Saii  Carlos,  Ariz.,  14th,  loth;  Camp  Thomas,  Ariz.,  10th,  12th,  14th, 
15th,  29th;  Fort  Garland,  Colo.,  28th. 

Sunsets, — ^The  characteristics  of  the  sky  as  indicative  of  ^r  or  fonl  weather  forthesnc- 
ceeding  twenty-four  hours  have  been  observed  at  all  Signal  Service  stations.  Reports 
from  184  stations  show  5,654  observations  to  have  been  made  of  which  32  were  reported 
doubtful;  of  the  remainder  5,622,  or  86.5  per  cent.,  were  followed  by  the  expected 
weather. 

Sun  spots. — ^The  following  record  of  observations  has  been  forwarded  by  Mr.  D.  P.  Todd, 
Director  of  the  Lawrence  Oheervatory ,  Amherst,  Mass. : 
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Faculte  were  seen  at  the  time  of  every  observation. 


Mr.  K.  D.  Gowey,  at  North  Lewisburgh,  Ohio,  reports:  Sun  spots  observed  on  e very- 
clear  day  during  the  month.     They  were  largest  on  the  5th,  17th;  smallest  on  the  10th; 
most  numerous  on  the  15th,  and  least  mimerous  on  the  23d. 
Published  by  order  of  the  Secretary  of  War. 

W.  B.  HAZEN, 
Bng.  <&  But.  Maj.  Gen'L,  Chief  Signal  Officer,  U.  S,  A. 
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APPENDIX    No.    82. 

MONTHLY  WEATHER  REVIEW,  JANUARY,  1882. 

INTBODUCnON. 

In  preparing  this  Review  the  following  data,  received  np  to  February  20,  have  been 
nsed,  viz:  the  regular  tri-daily  weather  charts,  containing  the  data  of  simultaneons  ob- 
servations taken  at  135  Signal  Service  stations  and  13  Canadian  stations,  as  telegraph^ 
to  this  o£Glce;  164  monthly  journals  and  l(i5  monthly  means  from  the  former,  and  13 
monthly  means  from  the  latter;  216  monthly  registers  from  voluntary  observers;  60 
monthly  registers  from  United  States  Army  post  surgeons;  marine  records;  international 
simultaneous  observations;  marine  reports  through  the  co-operation  of  the  New  York 
Herald  weather  service;  abstracts  of  ships'  logs,  furnished  by  the  publishers  of  the  New 
York  maritime  register;  monthly  reports  from  the  local  weather  services  of  Iowa,  Ne- 
braska, and  Missouri,  and  of  the  Central  Pacific  Railroad  Company ;  reliable  newspaper 
extracts;  special  reports. 

BAROMETBIC  PRESSURE. 

To  illustrate  the  subject  of  the  distribution  of  mean  atmospheric  pressure  over  the 
United  States  and  Canada  for  the  month  of  January,  1882,  Chart  No.  II  has  been  pre- 
pared, upon  which  are  traced  the  lines  of  equal  barometric  mean  values.  The  areas  of 
lowest  mean  pressure  embrace  the  I^ke  Superior  region  and  the  Canadian  maritime 
provinces,  lowest  barometers  at  Cliarlottetown,  P.  E.  I.,  and  Marquette,  29.92  and  30.04, 
respectively.  In  the  extreme  southern  portion  of  the  South  Pacific  Coast  region  the 
barometric  mean  falls  to  30.03;  elsewhere  throughout  the  entire  country  the  mean 
pressure  ranges  from  30.07  to  30.23.  The  two  principal  areas  of  high  pressure  embrace 
the  South  Atlantic  States  and  the  Middle  Plateau  region,  highest  barometers,  30.23,  at 
Augusta  and  Charleston,  and  30.21  at  Pioche,  Salt  Lake  City,  and  Eagle  Rock.  By 
comparison  with  the  previous  month,  it  will  be  noticed  that  the  areas  of  maximum 
pressure  occupy  about  the  same  regions,  the  western  area  decreasing  in  extent  and  press- 
ure, while  that  to  the  eastward  increased  in  extent  but  diminished  slightly  in  pressure. 
The  low  area  which  occupied  northern  Minnesota  and  Dakota  in  December  last  moved 
gradually  eastward  into  northern  Canada,  but  the  change  was  not  sufficient  to  restore 
the  natural  condition  in  the  former  State,  as  at  Saint  Vincent  the  barometric  mean  value 
still  remained  0.06  inch  below  the  normal. 

Departures  from  the  normal  values*  for  the.  month. — Compared  with  the  means  of  previous 
years,  the  mean  pressure  for  the  present  month  shows  (with  the  exception  of  scattering 
stations)  very  small  changes.  The  distribution  of  excess  and  deficiency  is  evenly  bal- 
anced in  the  number  of  separate  areas  ])ut  not  in  the  extent  embraced  by  each.  For 
the  most  part  the  pressure  is  below  the  normal  for  the  month.  The  larger  area  of  ex- 
cess embraces  the  central  ix)rtion  of  the  Lake  region  and  thence  southeastward  to  the 
Atlantic  coast,  the  departures  ranging  from  0.01  to  0.1  inch,  being  mostly,  however, 
frx>m  0.02  to  0.05  inch.  The  second  area  of  excess  includes  the  Middle  and  Northern 
Pacific  Coast  and  Northern  Plateau  regions,  where  the  departures  range  from  0.02  inch 
at  Sacramento  to  0.14  inch  at  I*ortland  and  Olympia.  The  most  extensive  area  of  de- 
ficiency, including  the  Eastern  Gulf  States  and  South  Pacific  Coast  r^on,  embraces  the 
entire  country  west  of  the  Mississippi  and  east  of  the  112th  meridian,  the  departures 
ranging  from  0.01  to  0.1  inch.  The  second  and  smaller  area  of  deficiency  comprises  the 
eastern  portion  of  the  Lower  Lake  region,  and  New  England  north  of  Connecticut,  de- 
partures ranging  from  0.01  to  0.04  inch.  Stations  reporting  a  normal  condition  are  as 
follows:  Marquette,  New  Haven,  New  London,  Pioche,  and  Smithville. 

Barometric  ranges. — ^The  range  of  pressure  for  the  present  month  has  generally  varied 
from  0.75  to  1.35  inches,  and  in  the  extremes  from  0.43  inch  at  Key  West  to  1.7  inches 
at  Bamegat.  The  ranges  increase  with  the  latitude  throughout  the  entire  country,  and 
along  the  southern  boundary  of  the  United  States,  from  Florida  to  California.  Through- 
out the  various  districts  the  monthly  barometric  ranges  varied  as  follows:  New  England, 
from  1.14  inches  on  Mount  Washington  to  1.56  inches  at  Eastport  and  1.63  inches  at 
Newport;  Middle  Atlantic  States,  1.31  inches  at  Lynchburgh  to  1.47  inches  at  Albcmy 
and  1.7  inches  at  Bamegat;  South  Atlantic  States,  0.79  inch  at  Jacksonville  to  1.36  in- 
ches at  Kitty  hawk;  Florida  Peninsula,  0.43  inch  at  Key  West  to  0.66  inch  at  Cedar 
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Keys;  Eastern  Gulf  States,  0.68  inch  at  Pensaoola  to  0.78  inch  at  Montgomeiy  and 
Yicksboigh;  Western  Golf  States,  0.63  inch  at  Indianola  and  Galveston  to  0.83  inch  at 
Little  Rock  and  1.03  inches  at  Fort  Gibson;  Rio  Grande  Valley,  0.54  inch  at  Browns- 
vUle  to  0.65  inch  at  Castroville  and  0.7  inch  at  Rio  Grande;  Ohio  Valley  and  Tennessee, 
0.9  inch  at  Memphis  to  1.02  inches  at  Cincinnati  uid  1.3  inches  at  Pittsbuigh;  Lower 
Lake  region,  1.12  inches  at  Detroit  and  Cleveland  to  1.45  inches  at  Oswego;  Upper  Lake 
region,  1.17  inches  at  Marquette  to  1.25  inches  at  Chicago  and  1.47  inches  at  Alpena; 
Upper  Mississippi  Valley,  1.00  inch  at  Cairo  to  1.21  inches  at  Des  Moines  and  1.37  inches 
at  Madison;  Missouri  Valley,  0.97  inch  at  Springfield,  Mo.,  to  1.11  inches  at  Yankton 
and  1.17  inches  at  Leavenworth  and  Huron;  Extreme  Northwest,  1.17  inches  at  Fott 
Buford  to  1.21  inches  at  Bismarck  and  1.55  inches  at  Saint  Vincent;  Northern  Slope, 
0.76  inch  at  Cheyenne  to  1.00  inch  at  Fort  Custer  and  1.02  inches  at  Forts  AsGdnniboine 
and  Benton;  Middle  Slope,  0.67  inch  on  Pike's  Peak  to  1.03  inches  at  Dodge  C^ty; 
Southern  Slope,  0.56  inch  at  McKavett  to  0.59  inch  at  Fort  Davis  and  0.98  inch  at  Fort 
Griffin;  Northern  Plateau,  0.74  inch  at  £^le  Rock  to  1.00  inch  at  Spokane  and  1.25 
inches  at  Umatilla;  Middle  Plateau,  0.69  inch  at  Pioche  to  0.79  inch  at  Wimmniicca 
and  0.8  inch  at  Salt  Lake  City;  Southern  Plateau,  0.42  inch  at  Fort  Grant  to  0.63  inch 
at  Prescott  and  0.68  inch  at  Santa  F^;  North  Pacific  Coast  region,  0.81  inch  at  Rose- 
buigh  to  0.97  inch  at  Portland  and  1.18  inches  at  Olympia;  Middle  Pacific  Coast  region, 
0.61  inch  at  San  Francisco  to  0.67  inch  at  Sacramento  and  0.73  inch  at  Red  Bluff;  South 
Pacific  Coast  region,  0.66  inch  at  Visalia  to  0.76  inch  at  Tuma  and  0.8  inch  at  San 
Diego. 

Areas  of  high  barometer. — Nine  such  areas  have  been  sufficiently  important  to  merit 
description. 

No.  I. — During  the  1st  the  pressure  rapidly  increased  over  the  Jjake  re^on,  Tennes- 
see, the  South  Atlantic  and  East  Gulf  States.  The  morning  map  of  the  2d  showed  a 
center  of  high  barometer  near  Montgomery  and  one  in  the  Extreme  Northwest.  This 
increased  pressure  in  the  Gulf  States  extended  rapidly  to  the  northeast,  following  the 
passage  of  low  area  No.  I,  and  on  the  3d  joine<l  the  northern  hig^i  area,  which  had 
moved  eastward.  On  the  morning  of  the  4th  the  center  of  high  barometer  was  near 
Parry  Sound,  and  during  this  day  and  the  5th  passed  over  the  Saint  Lawrence  Valley 
and  to  the  eastward  over  Nova  Scotia.  A  nii)id  full  of  temperature  accompanied  the 
rise  in  the  barometer  along  the  Atlantic  coimt  on  the  1st  and  *2tl.  The  cold  wave  which 
accompanied  the  high  l)aronieter  that  patjsed  irom  the  northwest  did  not  affect  stations 
south  of  latitude  40°  N.  The  minimum  temperature  for  the  month  occurred  at  most 
stations  in  the  South  Atlantic  and  East  Gulf  States  on  tlie  2d. 

No.  II. — During  the  (ith  the  l)arometer  rose  rai)idly  in  Oregon  and  Washington  Terri- 
tory. This  rise  extended,  during  the  7th,  over  the  whole  eoun try  west  of  the  Missis- 
sippi, and  on  the  Htli  i\w.  area  of  highest  barometer  wjis  over  Colomdo  and  Kansas;  it 
then  move<l  into  the  Ohio  Valley  and  the  Jj>w(?r  I^iike  re^on,  and  thenec  otf  to  the 
northeast.  The  rold  wave  aeeonipanying  this  area  was  lelt  on  the  l*acific  coast  on  the 
6th,  extendeil  to  the  Missouri  Kiver  on  the  7th,  and  reaehed  the  Atlantic  const  on  the 
9th.     The  temperatuR*  continued  to  fall  along  the  Atlantic  cxyiist  during  the  10th. 

No.  III. — Appeared  in  Montana  on  the  J)th,  moved  to  the  southeast  during  the  lOth, 
and  on  the  morning  of  the  llth  was  central  in  Kausiw;  in  Pennsylvania  on  the  morning 
of  the  12th,  and  passt^d  off  the  Middle  Atlantic  coast  during  the  day.  The  cold  wave 
reached  the  Mississippi  on  the  10th.  From  the  afternoon  of  the  10th  to  the  afternoon 
of  the  llth  the  temi)erature  fell  fix)m  15°  to  23°  in  the  l^^jist  Gulf  States  and  the  morn- 
ing map  of  the  12th  sliowed  a  fall  of  from  13°  to  24°  in  the  Upper  I^ikes  in  last  twenty- 
four  hours. 

No.  IV. — Appearetl  in  Washington  Territory  on  the  12th;  the  increased  pressnre  ex- 
tended rapidly  to  the  southeast.  On  the  13th  the  center  of  high  pressure  was  in  Kan- 
sas, and  move<i  during  the  14th  to  the  South  Atlantic  coast.  The  tempeniture  fell  from 
8**  to  27°  in  Dakota  and  Montana  during  the  I2th;  this  fall  of  temperature  was  telt  over 
the  Mississippi  and  Missouri  Valleys  and  West  Gulf  States  during  the  13th,  and  over 
New  England,  the  Middle  and  South  Atlantic  States  on  the  14th.  During  the  15th  the 
pressure  fell  rapidly  in  the  Lower  Lake  region  and  New  England,  and  remained  com- 
paratively high  in  the  South.  The  winds  shifted  to  southerly,  and  the  temperatnre  rose 
from  10°  to  S)°  in  the  I^wcr  Lakes,  in  New  England,  the  Middle,  South  Atlantic,  and 
Gulf  States. 

No.  V. — The  barometer  rose  rapidly  in  Montana  on  the  1 4th,  and  on  the  15th  the 
highest  pressure  was  over  tliat  Territory;  by  the  ICtli  it  had  moved  into  Kansas;  the 
center  thence  ])assed  eiistward  to  the  Middle  Athmtic  coast  and  up  the  coast  to  Nova 
Scotia.  The  cold  wave  was  felt  over  the  whole  United  Statw.  Starting  in  Montana  on 
the  14th,  it  soon  extended  Irom  British  America  to  the  Gulf  of  Mexico,  and  passed  east- 
ward, rea<thing  the  Atlantic  coast  on  the  17th.  From  the  morning  of  the  16th  to  the 
morning  of  the  17th  the  tenii)erature  fell   44°  at  Denison,  3<)°  at  Indianola,  from  3o°  to 
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40^  in  the  Ohio  Valley,  and  from  20^"  to  Se^"  in  the  Middle  Atlantic  States  and  New 
England  on  the  17th. 

No.  VI. — An  area  of  high  barometer  that  had  advanced  from  the  Northwest  was  fonnd 
•on  the  morning  of  the  19th  as  an  area  of  30.30  over  Missonri,  Iowa,  and  Illinois.  The 
<9enter  of  high  pressnre  moved  rapidly  to  the  northeast,  and  on  the  morning  of  the  2Dth 
the  highest  pressnre  was  over  Nova  Scotia.  During  the  night  of  the  17th  the  tempera- 
tore  fell  from  15^  to  25°  in  Dakota  and  Montana,  and  from  6°  to  14°  in  the  Upper  Lake 
region  the  next  night.  No  marked  changes  were  observed  in  the  Lower  LeJce  region. 
The  cold  wave  reached  the  Atlantic  coast  on  the  afternoon  and  night  of  the  19th,  caus- 
ing a  fidl  of  from  10°  to  20°  in  the  Middle  Atlantic  and  New  England  States,  and  Cana- 
dian maritime  provinces. 

No.  VII. — On  the  morning  of  the  21st  the  highest  barometer  was  in  northwestern 
Dakota,  where  the  pressure  had  increased  from  0.G8  to  0.76  inch  in  last  twenty-four 
hours.  On  the  morning  of  the  22d  the  area  of  highest  pressure  was  over  Manitoba;  it 
reached  the  Saint  Lawrence  Valley  on  the  24th,  and  then  moved  to  the  southeast,  and 
on  the  morning  of  the  25th  was  over  the  New  England  coast.  The  winds  shifted  to  the 
northwest  in  the  Upper  Lake  region  on  the  21st,  the  Lower  Lakes  and  Middle  Atlantic 
States  on  the  22d,  and  in  New  England  on  the  23d.  Snow  fell  in  the  Lake  region  on 
the  2l8t,  22d,  and  23d.  In  New  England  and  the  Middle  Atlantic  States  the  weather 
generally  cleared  as  soon  as  the  wind  had  shifted  to  northwest.  In  its  progress  this 
area  was  accompanied  by  very  low  temperatures.  The  minimum  temperatures  for  the 
month  occurred  at  most  stations  in  the  Lake  r^on,  New  England  and  Middle  Atlantic 
States  on  the  24th. 

No.  VIII. — ^The  barometer  rose  from  0.38  inch  to  0.46  inch  in  Montana  on  the  25th. 
This  increased  pressure  extended  rapidly  to  the  south  and  east,  and  at  midnight  of  the 
26th  the  highest  barometer  was  at  Leavenworth.  The  center  of  highest  pressure  then 
passed  rapidly  to  the  Lower  Lake  region,  and  thence  to  the  northeast  over  the  Canadian 
maritime  provinces.  At  midnight  of  the  251h  the  temperature  had  fallen  from  20°  to 
30°  in  Montana  in  last  twenty-four  hours.  The  cold  wave  extended  south  to  Mexico;  it 
then  moved  eastward  reaching  the  Atlantic  coast  on  the  27th. 

No.  IX. — On  the  niominj];  of  the  28th  an  area  of  high  barometer  was  central  in  the 
Upper  Missouri  Valley,  and  a  marked  fall  in  temperature  occurred  in  the  Upper  Missis- 
sippi and  I^Iissouri  VaJleys  and  northwest  districts.  This  high  barometer  moved  down 
the  Missouri  Valley.  The  highest  barometer  was  at  Leavenworth  on  the  morning  of 
the  29th.  It  then  moved  eaKt  to  the  Atlantic  coast,  which  it  reached  on  the  30th.  A 
marked  fall  in  temperature  wius  felt  in  all  districts.  As  this  area  passed  over  the  Upper 
Missouri  Valley  the  minimum  temperatures  for  the  month  occurred  on  the  28th. 

Areas  of  Imp  barmnctir. — Fourtoeu  arcius  of  ])aromctric  minima  appeared  within  the 
limits  of  the  Signal  Service  stations  during  the  month  of  January,  1882.  Chart  No.  I 
shows  the  paths  of  thirteen  of  these  areas.     Xo.  VIII  is  not  charted. 

No.  I. — On  the  30th  of  December,  1881,  tlie  barometer  fell  rapidly  in  Texas.  This 
&11  extended  eastward  the  next  day,  and  at  miilnijjclit  of  the  31st  a  storm  center  was 
located  in  northejistern  Georgia.  The  moniin<i:  map  of  January  1  showed  the  center  to 
be  near  Smithville,  N.  C.  It  then  passed  to  the  northeast,  accompanied  by  high  winds, 
heavy  rain  and  snow  along  the  Atlantic  coast.  Snow  also  fell  in  the  Lake  region.  The 
following  high  velocities  were  noted  during  the  passage  of  this  storm:  Hatteras,  NW., 
32  miles;  Kittyawk,  N.,  48  miles;  Cape  Henry,  NW.,  52  miles;  Delaware  Breakwater 
and  Sandy  Hook,  N.,  43  miles.  The  following  reports  furnished  through  the  co-opera- 
tion of  the  New  York  Henild  Weather  Serviee  probably  indicates  the  presence  of  this 
storm  during  its  passage  eastward  over  the  ocean:  Steamship  Assvria,  1st,  a.  m.,  in  35** 
21'  N.,  ee*'  10'  W.,  30.20,  W.,  force  6,  clear  and  fine:  p.  m.,  in  35°  42'  N.,  67°  28'  W., 
29.88,  SSE.,  force  8,  overcast  and  threatening.  2d,  in  \W  13'  N.,  68°  13'  W.,  29.90,  W., 
foroe  9,  heavy  squalls,  thunder  and  lightning;  p.  m.,  in  36°  26'  N.,  69°  07'  W.,  29.90, 
force  8,  overcast  and  squally,  high  confused  sea.  3d.  a.  m.,  in  37°  32'  N.,  70°  35'  W., 
30.10,  WNW.,  force  6,  sea  covered  with  driving  vapor  of  warm  water  followed  by 
squally  weather  and  hail.  Steamship  Acapulco,  Ist,  in  34°  N.,  74°  18'  W.,  29.82,  a  fall 
of  0.42  inch  in  past  twenty-four  hours,  WSW.,  force  9,  hea^y  squalls  of  wind  and  rain, 
ad,  in  37°  20'  N.,  73°  48'  W.,  30.25,  NNW.,  force  6,  snow  squalls,  heavy  sea  swell  from 
northeast. 

No.  II. — Appeared  in  Texas  on  the  3d.  It  moved  to  the  northeast  with  increasing 
pressure  during  the  4th,  and  disappeared  as  a  storm  center  on  the  5th,  in  Ohio.  Sain 
fell  in  the  Gulf  States  and  Tennessee,  and  snow  in  the  Ohio  Valley  and  Lake  region. 

Nob.  Ill  and  IV. — No.  Ill  appeared  on  the  coast  of  Washington  Territory  on  the  morn- 
ing of  the  4th.  On  the  5th  it  was  near  f'ort  Garry,  southeast  to  southwest  winds,  with 
cloudy  weather,  prevailing  in  the  Lake  region  and  the  Upper  Mississippi  and  Missouri 
Valleys.  On  the  6th  it  raineil  or  snowed  in  all  districts  east  of  the  Mississippi  River. 
On  the  7th  the  center  passed  to  the  east  of  Nova  Scotia.     On  the  morning  of  this  day 
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area  No.  IV  appeared  in  Iowa,  and  the  rains  of  the  6th  continned  daring  the  7th  and 
8th.  This  area  moved  north  and  east  and  disappeared  over  the  Gulf  of  Saint  Lawrence 
on  the  afternoon  of  the  9th.  The  following  reports,  fnmished  through  the  co-operation 
of  the  New  York  Herald  Weather  Service,  probably  indicates  the  presence  of  this  storm 
during  its  passage  eastward  over  the  ocean:  Steamship  Zeeland,  7th,  in  42**  11^  N.,  61*^ 
19^  W.,  29.50,  a  all  of  0.65 inch  in  past  twenty-four  hours,  variable  winds;  8th,  in  41°  13' 
N.,  64<»  48'  W.,  29.95,  NNW.,  moderate  gale,  high  westerly  sea;  9th,  in  40''  47'  N.,  69** 
40'  W.,  29.62,  SW.,  fresh  gale,  dense  fog  for  seven  hours.  Steamship  Celtic,  in  42°  24' 
N.,  61°  02'  W.,  29.85,  a  fall  of  0.51  inch  in  past  twenty-four  hours,  S.,  force  4,  rain. 

No.  V. — On  the  morning  of  the  10th  this  area  was  central  in  Texas,  accompanied  by 
rain  in  the  North  Atlantic  and  Gulf  States,  Tennessee,  and  the  OhK>  Valley.  This 
storm  moved  rapidly  to  the  Lower  Lake  region  and  thence  to  the  northeast.  General 
and  heavy  rains  in  all  districts  east  of  the  Mississippi,  clearing  in  New  England  on  the 
12th,  and  in  other  districts  the  day  before.  Wind  velocities  of  27  to  40  miles  were  re- 
ported from  the  New  England,  Middle,  and  South  Atlantic  coasts.  The  following  re- 
ports, furnished  through  the  co-operation  of  the  New  York  Herald  Weather  Service, 
probably  indicates  the  presence  of  this  storm  during  its  passage  eastward  over  the  ocean: 
Steamship  aty  of  Montreal,  12th,  in  44°  31'  N.,  49°  56'  W.,  NW.  to  NE.  strong  galea, 
high  head  sea;  13th,  in  43°  06'  N.,  56°  01'  W.,  E.  to  NNW.  strong  gales,  heavy  snow 
squalls,  high  beam  sea. 

No.  VI. — Advancing  from  the  southwest,  tliisarea  was  central  near  Leavenworth  at  mid- 
night of  the  12th.  Rain  had  fallen  during  the  day  in  all  districts  east  of  the  Mississippi; 
these  rains  continued  during  the  13th.  The  winds  had  shifted  to  westerly,  and  by  midnight 
of  the  14th  clear  weather  prevailed  in  nearly  all  districts.  On  the  afternoon  of  the  16th 
a  new  area  (No.  VIII,  not  charted)  appeared  near  Leavenworth,  and  following  after  No. 
VI  caused  general  and  heavy  rain  or  snow  in  the  same  districts  as  No.  VI.  The  rain 
oontinued  in  New  England,  the  Middle,  South  Atlantic,  and  Gulf  States,  Tennessee,  and 
the  Ohio  Valley,  and  I^wer  Lake  region  until  the  17th.  The  following  reports,  ftir- 
nished  through  the  co-operation  of  the  New  York  Herald  Weather  Service,  probably  in- 
dicates the  presence  of  this  storm  during  its  x>a.ssagc  eastward  over  the  ocean:  Steamship 
City  of  Montreal,  14th,  in  42°  13'  N.,  61°  18'  W.,  NNW.  to  S.  and  NW.,  fresh  to  strong 
gales,  high  head  sea;  15th,  in  41°  01'  N.,  65°  17'  W.,  WNW.,  heavy  gale,  high  head 
sea;  16th,  in  40°  40'  N.,  71°  11'  W.,  strong  westerly  winds,  fine  weather.  Steamship 
Britannic.  14th,  in  42°  02'  X.,  62°  12'  W.,  29.13,  a  fall  of  0.^17  inch  in  past  twenty-four 
hours,  W.,  force  6;  15th,  in  40°  46'  N.,  69°  W.,  29.91,  WSW.,  force  3. 

No.  VII. — This  area  conkl  only  be  ai)proxiiniitoly  traced,  as  it.s  path  was  north  of  our 
stations  of  observation;  it  was  of  slight  energy,  and  had  but  little  eflect  on  the  weather 
in  the  United  States. 

No.  IX. — Was  central  near  Fort  (Jany  on  the  afternoon  of  the  17th.  During  the  re- 
mainder of  thi.s  day  and  the  l^tli  it  moved  ejistward  as  far  as  Kocklilfe,  accompanied  by 
very  little  rain,  the  winds  in  the  Lake  region  and  ^lississippi  Valley  being  from  south- 
west to  northwest.  A  secondary  depression  that  had  moved  up  from  the  Gulf  of  Mexico 
on  the  18th  caused  rain  in  the  ^liddlo  and  South  Atlantic  States  and  Tennessee.  By  the 
morning  of  the  19th  this  secondary  depression  had  moved  into  New  England  and  joined 
No.  IX,  which  was  then  central  in  the  Saint  Lawrence  Valley,  and  at  midnight  generally 
fidr  weather  prevailed.  The  following  reports,  furnished  through  the  co-operation  of  the 
New  York  Herald  Weather  Service,  probably  indicates  the  presence  of  this  storm  during  its 
passage  eastward  over  the  ocean :  Steamship  Adriatic,  1 9th,  in  43°  04'  N. ,  57°  56'  W. ,  north 
to  variable,  fresh  gules,  snow  squalls;  20th,  in  41°  30'  N.,  64°  34'  W.,  variable  winds, 
squally,  with  hail.  Steamship  Waesland,  inth,  in  42°  28'  N.,  60°  05'  W.,  29.94,  a  fall 
of  0.18  inch  in  past  twentv-four  hours,  NW.  toS.,  strong  winds  with  thick  weather; 
20th,  in  41°  01'  N.,  65°  11' W.,  30.2^,  SW.  to  NE.,  first  part  of  day  stormy  with  very 
high  sea,  followed  during  afternoon  by  pleasant  weather. 

No.  X. — Appeared  in  the  Extreme  Northwest  on  the  morning  of  the  20th.  On  the 
morning  of  the  21st  the  center  was  near  Marquette,  and  snow  had  fallen  in  the  I^ike  re- 
gion. During  this  day  and  the  22d  it  moved  east  and  north  to  the  Saint  Ijawrence  Val- 
ley, accompanied  by  snow.  The  weather  generally  cleared  on  the  23tl.  The  following 
reports,  furnished  through  the  co-operation  of  the  New  York  Herald  Weather  Service, 
probably  indicates  the  pre.'^i'nee  of  this  storm  during  its  pas.si»ge  eastward  over  the  ocean: 
Steamship  Lake  Chaniplain,  22d,  noon,  in  43°  30'  N.,  55°  49'  W.,  29.38,  a  fall  of  1.00 
inch  in  past  twenty- four  hours,  SSW.,  force  4,  heavy  sou therlv  sea;  midnight,  barom- 
eter 29.40,  wind  SW.,  force  9;  23d,  noon,  in  42°  57'  N.,  58°  47'  W.,  29.40,  W.,  fori«  9, 
hi^  confused  sea;  midnight,  29.77,  W.,  force  10;  24th,  noon,  in  42°  W  N.,  61°  09' W., 
30.00,  WNW.,  force  9:  midnight,  30.40,  NW.,  force  5.  Steamship  Bothnia,  in  4.3°  04' 
N.,  54°50' W.,  29.56,  a  fall  of  0.80  inch  in  past  twentv-four  hours,  S.,  force  6,  thick 
misty  weather;  23d,  in  42°  01'  N.,  .^>9°  38^  W.,  20.57,  W.",  force  11  (violent  hunicane), 
very  high  westerly  sea,  dark  cloudy  sky.  with  heavy  hail  squalls:  *Mtlj.  in  IP  10'  N., 
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03^  2y  W.y  30.14,  NW.,  force  8,  veiy  high  sea,  clondj,  with  constant  snow  i^iualls; 
25tti,  in  40®  42'  N.,  68*»  W.,  30.50,  W.,  force  3,  fine,  dear  weather. 

Nob.  XI  and  XII. — No.  XI  appeared  in  Montana  on  the  24th.  Rain  and  snow  fell  in 
the  Upper  Mississippi  and  Missouri  Valleys  and  the  Extreme  Northwest  on  this  day. 
On  the  25th  the  center  moved  into  the  Lake  region,  and  general  and  heavy  rains  occurred 
in  all  districts  east  of  the  Mississippi.  The  center  passed  over  New  Brunswick  on  the 
28th.  On  the  morning  of  this  day,  when  the  center  was  near  Rockcliffe,  No.  XII  ap- 
peared central  in  Iowa,  and  moved  across  the  Lake  region  and  into  the  Province  of  On- 
tario. The  rains  which  began  with  No.  XI  continued  during  the  passage  of  this  storm  on 
the  26th.  The  following  reports,  furnished  through  the  co-operation  of  the  New  York  Her- 
M  Weather  Service,  probably  indicate  the  presence  of  this  storm  during  its  passage 
eastward  over  the  ocean:  Steamship  Republic,  2ath,  in  49°  34'  N.,  37°  55'  W.,  28.89,  a 
fell  of  L17  inches  in  past  twenty-four  hours,  SSW.,  force  7;  30th,  in  48°  15'  N.,  42°  54^ 
W..  29.22.,  SSE.,  force  6,  sleeting;  31st,  in  46°  33' N.,  47°  31'  W.,  29.59,  WSW.,  force 
7.  hazy. 

No.  XIII. — The  center  of  this  area  was  first  located  near  Duluth,  on  the  midnight 
map  of  the  27th.  Cloudy  weather  and  light  rain  in  the  Lake  region,  and  general  rains 
and  snow  in  New  England  prevailed  on  the  28th.  By  the  morning  of  the  29th  the  winds 
had  shifted  to  west  and  northwest.  Snow  fell  during  the  day  in  New  England  and  the 
Lower  Lake  region;  weather  generally  clearing  by  midnight. 

No.  XIV. — The  storm  moved  up  from  the  Gulf  of  Mexico  on  the  30th,  causing  heavy 
rains  in  the  South  Atlantic  and  Gulf  States  during  the  day.  On  the  morning  of  the  31st 
it  appeared  as  an  area  of  low  barometer,  central  in  Kentucky,  and  snow  had  fallen  in 
the  Middle  Atlantic  States;  this  snow  continued  and  extended  to  New  England  on  the 
Slst;  the  weather  cleared  in  the  South  Atlantic  and  Gulf  States  on  this  date.  Caution- 
ary signals  were  ordered  for  this  storm  on  the  morning  of  the  31  st,  and  were  justified  by 
the  following  maximum  velocities:  Ilatteras,  SW.,  42  miles;  Kittyhawk,  S.,  36  miles: 
Cape  Henry,  E.,  36  miles;  Delaware  Breakwater,  E.,  40  miles;  Sandy  Hook,  E.,  54  miles; 
New  York,  NE.,  41  miles;  Eastport,  NE.,  38  miles;  and  by  velocities  of  more  tlinn  25 
miles  at  a  large  number  of  other  stations  on  the  coast.  The  following  reports,  furnished 
through  the  co-operation  of  the  New  York  Herald  Weather  Service,  probably  indicate  the 
inresence  of  this  storm  during  its  passage  eastward  over  the  ocean:  Steamship  Wyoming. 
30th,  in  44°  44'  N. ,  51°  W. ,  SE.  to  NW. ,  moderate  breeze  to  hard  gale,  with  frequent  snow 
squalls;  3l8t,  43°  12'  N.,  57°  33MV.,  NW.,  fresh  to  strong  gale  and  squally,  high  sea; 
February  in42°  N.,  63°  35'  W.,  SE  to  NW.,  strong  gales,  cloudv  with  heavy  rain;  2d,  in 
40°  38'  N.,  69°  37^  W.,  N.  to  W.,  heavy  gale,  with  moderate  breeze,  fine  weather. 

1 XTERX ATION AL  METEOROLOGY . 

Intermitional  Charts  Xos.  IV  and  V  accompany  the  present  Review  for  January,  1882. 
The  former  is  published  for  November,  1879,  and  continues  the  series  of  this  chart  com- 
menced in  January,  1877.  The  " Beobachtungen  auf  dem  Nordatlantischen  Ocean," 
kindly  furnished  this  office  through  the  courtesy  of  Prof.  Dr.  G.  Neumayer,  director  of 
the  German  lilarine  Observatory,  has  not  been  used  in  the  preparation  of  Chart  No.  IV, 
owing  to  unavoidable  delay  in  the  receipt  of  the  data.  Chart  No.  V  is  prepared  for  the 
month  of  February,  1880,  and  continues  the  series  of  this  chart  commenced  in  Novem- 
ber, 1877. 

Chart  No.  /K  shows  the  mean  pressure,  temperature,  and  prevailing  direction  of  the 
wind  at  7.35  a.  m.,  Washington,  or  0.43  p.  m.,  Greenwich  mean  time,  for  the  month  of 
November,  1879,  over  the  Northern,  and  at  certain  isolated  stations  in  the  Southern  Hemi- 
sphere. There  are  no  marked  centers  of  barometric  minima  for  the  present  month,  owing 
to  a  more  uniform  distribution  of  mean  atmospheric  presvsure,  particularly  over  the  land 
areas.  Three  areas  of  comparatively  low  pressure  are  distributed  as  follows :  one  between 
the  Azores  and  Ikladeira  Islands,  barometer  29.90;  another  over  the  Okhotsk  Sea,  barom- 
eter 29.90,  and  the  last  central  over  Greenland,  the  isobar  of  29.80  passing  thence  north- 
eastward north  of  parallel  70°  N.  to  northern  Scandinavia  and  Lapland.  The  continued 
progress  of  areas  of  high  pressure  from  the  region  of  the  Azores  northeastward  over  North- 
cm  Europe  efiected  a  very  marked  change  in  the  distribution  of  mean  atmospheric  press- 
ure off  the  western  coast  of  that  country.  The  unvarying  conditions  of  the  pa.st  six 
months  or  more  have  finally  been  reversed  by  the  formation  of  an  area  of  barometric  max- 
ima over  the  British  Isles  and  one  of  barometric  minima  over  the  Azores.  There  are  four 
principal  areas  of  high  pressure  for  the  month,  distributed  as  follows:  in  Central  Mexico, 
30.30;  offthewestemcoastoflreland,  30.30;  in  southeastern  Siberia,  30.30;  in  the  south- 
eastern portion  of  the  United  States,  30.20.  The  extreme  mean  pressures  for  the  month 
are,  29.71  (lowest)  at  Godthaab  and  30.34  (highest)  at  Mexico.  The  extreme  monthly 
rai^  of  mean  pressure  is  0.63  inch,  which  is  0.G3  inch  smaller  than  the  range  for  No- 
vember, 1877,  and  0.68  inch  smaller  than  for  the  same  month  in  1878.     The  following 
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extreme  monthly  mean  temperatures  are  given  in  Fahrenheit's  scale:  Lowest — ^Tork 
Factory,  3°;  Nertchinsk,  8®;  Yeniseisk,  9**;  Nikolaievsk,  on  the  Amoor,  13®;  Archangel 
and  Barnanl,  14°;  Fort  Gany  and  Haparanda,  15® ;  Moose  Factory,  18®;  Ekaterinbai:g, 
19®.  Highest— Free  Town,  86®;  Paramaribo,  83®;  Manilla,  81®;  Bridgetown,  80®; 
Poona,  79®;  Bombay,  Fort  de  France,  Manritins,  and  St.  Thomas,  78®;  Nassau  and 
Santiago  de  Cuba,  76®;  Havana,  75®.  The  prevailing  direction  of  the  winds  over  the 
United  States  was  northeast  to  northwest  in  the  Atlantic  Coast  States;  southerly  in  the 
Gulf  States,  Ohio  Valley,  and  Tennessee;  southwest  to  northwest  in  the  Lake  r^on; 
northwesterly  in  the  Upper  Mississipj^i  and  Missouri  Valleys  and  Northwest;  variable 
in  the  Plateau  and  Pacific  Coast  regions;  over  Canada  and  in  the  maritime  provinces, 
north  to  west;  in  Central  Mexico,  calms;  over  the  Atlantic  Ocean,  northeasterly  from 
the  European  coast  westward  to  near  40®  W.  and  from  the  American  coast  eastward  to 
43ame  parallel,  northeast  to  northwest  and  southwest;  in  Europe,  northeast  to  northwest, 
except  southerly  along  the  Norway  coast  and  in  Central  Kussia;  in  Alsiers,  northeast  to 
northwest;  in  Hindostan,  northerly;  along  the  Asiatic  coast  and  over  the  Japan  TslMids, 
-northeasterly.  Compared  with  November,  1877  and  1878,  the  temperature  over  the 
United  States  is  generally  lower  except  in  the  Gulf  and  South  Atlantic  States,  where 
the  isotherm  of  60®  nearly  replaces  that  of  50®  in  the  two  previous  years.  In  barometer 
there  is  a  marked  rise  in  the  Gulf  and  South  Atlantic  States,  an  area  of  30.20  repladng 
that  of  30.10;  elsewhere  there  is  but  little  change.  Over  the  Atlantic  the  chcunge  in 
pressure  is  a  very  marked  one,  particularly  in  that  region  included  between  the  paral- 
lels of  45®  and  65®  N.  and  the  meridians  of  10°  and  35®  W.,  where,  as  compared  with 
November,  1877,  the  isobar  of  30.30  replaces  that  of  29,40,  and  as  compared  with  No- 
vember, 1878,  it  replaces  that  of  29.90.  In  the  region  of  the  Azores  there  is  a  decided 
&11,  amounting  to  over  0.2  inch,  while  off  the  American  coast  in  the  vicinity  of  35®  N., 
70®  W.  a  very  noticeable  rise  occurs.  With  respect  to  temperature  there  is  a  genenil 
rise  north  of  parallel  40°,  increasing  slightly  with  the  latitude;  elsewhere  the  chuiges 
are  unimportant.  In  the  various  countries  of  Europe  and  Asia  the  following  changes 
appear:  British  Isles,  temperature  slightly  lower  and  the  pressure  from  0.45  to  0.73  inch 
higher.  Scandinavia  and  Denmark,  temperature  from  5°  to  12°  lower  and  the  pressure 
from  0.20  to  0.35  inch  higher.  France,  temperature  from  1°  to  7°  lower  and  the  press- 
ure from  0.28  to  0.33  inch  higher.  Gennany,  temperature  from  5°  to  7°  lower  and  the 
pressure  from  0.20  to  0.25  inch  higher.  Austria,  temperature  from  7°  to  14°  lower  and 
the  pressure  from  0.05  to  0.07  inch  higher.  Spain  and  Portuj^al,  temperature  from  4® 
to  6°  higher  with  an  increase  of  pressure  of  from  0.01  to  0.01  inch.  Italy,  temperature 
from  1°  to  3°  lower  and  the  pressure  from  O.Ol  to  0.07  inch  higher.  Algeria,  tempera- 
ture from  1°  to  7°  higher  with  an  incre^usc  in  pressure  of  0.0r>  to  0.12  inch.  Turkey, 
temperature  slightly  higher  jvnd  the  pressure  from  0.01  to  O.O.")  inch  lower.  British  In- 
dia, tempeniture  from  1°  to  4°  lower,  while  the  pressure  shows  littler  or  no  change.  Rus- 
sia and  Siberia,  temperature  from  1°  to  5°  lower  and  the  pressure  from  0.01  to  0.04  inch 
higher.  The  accompanying  table  shows  the  deviations  in  temi>eraturc  and  barometer  at 
isolated  stations  for  the  month  of  Xoveniber,  1S70,  as  compared  with  the  means  of  the 
I>a8t  two  years: 

Comparalivc  thmnoinetric  and  haronidric  meana,  with  corresjtondiiiff  depart urvii. 


Mean  temperature. 


Mean  barometer. 


Station. 


York  Factorj' 

Qodtbaab 

Siykkisholm 

Tromso 

Tborahavn 

Arehanfcel 

Ekaterinburg; 

Barnaul 

Yeniseisk 

NikolaievHk  on  the  Amoor 

Zi-Ka-Wci 

Tokei 

Pckin 

Toshkend 

NukU88 

Beirut 


15.0 
28.0 
31.0 
.12.2 


4 
3 


3«). 
31, 
29. 1 
21.0 
11.3 
8.9 
58.  fi 
47.0 

3r>.3 

40.9 
41.7 
73.4 


o 


2.9 
26.8 

:^7.o 

28.9 
41.. ■> 
14.0 
19.0 
14.4 
9.3  I 
13.3 
.'>2.3 
40.8 
.38.7 
44.4 
42.8 
70.  .3 


u 

hi 


'■       St 


+  12.1 

-  1.2 
+  6.0 

-  .3.3 
+  2.1 
-17.3 
-10.1 

-  0.0 
-2.0 

4.4 
6. 3 
0.8 
.3.4 
-4-  3. 5 

+  1.1 

-  .3.1 


■  + 

i  -I 


29.95 
29.73 
29.68 
29.  .'>1 

29.  .55 
29. 70 
.30. 18 

30.  .30 
30.31 


30.  .32 
.30. 12 
.3«)..32 
.'JO.  46 
IVh  29 
.30.04 


u 

C 


.30.11 
29.71 
29.96 
29.76 
30.13 
29.  M 
,30.02 
30.22 
30.19 


3a23 
.30.10 
30.27 
.30. 21 
.30.19 
.30.01 


3 


& 


+O.IC 
-0.02 
+0.28 
+0.25 
+0.58 
+0.08 
-0.16 
-0.14 
-0.12 


-0.09 
-0.02 
-0.05 
-0.22 
-0.10 
Norui'l 
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Comparative  ihermometric  and  barometric  meajiSf  &c. — Continued. 


Station. 


lOfturltlufl 

Fdrt  Napier 

Ciitpe  Town 

Iroe  Town - 

nffamaribo 

Ptaichal 

Fonta  Delsado 

Jkninra 

Brfigetown 

IVavMMt 

Medellin 

^•n  Jo66  de  Costa  Kica ... . 

Mexico 

Melbourne , .... 

HobartTown 

&U1  Joan  de  Puerto  Rica. 

Nassau 

Hiavana 

Astrakhan 

Athens 

Lahore 

THflia 


Mean  temperature. 


JUic:houat 

Fort  de  France ... 

Lisbon 

Madrid 

<3s«liari 

Oibraltar 

flandwick  Manse. 
Malta 


78.2 
77.2 
72.9 
85.9 
83.1 
70.1 
65.8 
82.3 
81.6 
81.5 
66.3 
64.8 
49.2 
55.8 
54.3 
78.7 
74.9 
74.9 
44.8 
63.6 
69.0 
55.5 
61.1 
79.8 
58.3 
51.6 
63.1 


% 


4)K 

o 


77.9 

77.1 

72.6 

86.4 

82.8 

69.6 

66.1 

62.6 

80.2 

79.7 

65.4 

66.6 

46.  & 

57.0 

55.4 

78.1 

75.7 

74.9 

40.5 

60.1 

65.5 

M.O 

66.4 

77.7 

61.7 

56.1 

62.1 


Mean  barometer. 


42,0 
68.3 


43.5 
01.9 


+  0.3 

—  0.1 

—  0.3 
+  0.5 

—  0.3 

—  0.5 

—  0.2 
-f  0.8 

—  1.4 

—  1.8 

—  0.9 
4-2.8 

-2.6 
4-2.2 

4-1.1 

-0.6 
4-0,8 
Norm'] 
-4.3 
-3.5 
-3.5 
-  1,5 
4-5.3 
-2.1 
3.4 
4.5 
-1.0 


30.02 
29.81 
90.02 
29.93 
29.97 
30.09 
80.14 
30.14 
29.91 
29.92 


X 


I 


4-1,5 
-^3.4  I 

i 


30.25 
29.96 
29.67 
29.90 
30.02 
29.98 
30.25 
30.04 
29.97 
30.20 
30.07 
29.83 
30.07 
30.02 
29.95 
30.01 
29.55 
29.97 


wm 

jj 


30.06 
29.78 
30.01 
29.94 
29.96 
29.88 
29.91 
29.91 
29.91 
29.91 


30.29 
29.82 
29.66 
29.96 
80.09 
80.06 
30.19 
30.02 
30.00 
30.15 
30.15 
29.93 
29.98 
30.04 
29.96 
29.96 
30.22 
29.98 


s 
t 


4-0.08 
—0.08 
—0.01 
4-0.01 
—0.02 
-0.21 
-0.23 
—0.23 
Norm»l 
—0.01 


4-0.04 
-0.14 
-0.01 
4-0.08 
+  0.07 
+  0.08 
-0.06 
-0.02 
4-0.08 
-0.06 
+  0.08 
+  0.10 
-0.09 
+  0.02 
-0.01 
-0.08 
+  0.67 
+  0.01 


Chart  No.  V. — TliLs  chart  displays  the  tracings  of  the  probable  courses  of  twenty  of  the 
principal  storm  areas  of  the  Northern  Hemisphere  for  the  month  of  February,  1880.  The 
approximate  paths  of  progressive  movement  are  based  upon  daily  simultaneous  interna- 
tional observations  to  the  number  of  over  650,  besides  a  large  mass  of  irregular  data, 
which  reaches  this  office  in  various  ways,  from  the  logs  of  vessels  of  the  merchant  marine 
of  the  North  Atlantic  and  North  Pacific  Oceans.  Concerning  tlie  general  distribution  of 
the  paths  of  the  areas  of  barometric  minima,  the  following  is  given:  one  area  crossed 
son&em  Greenland  from  the  northern  portion  of  the  British  possessions.  Fifteen  areas 
traversed  portions  of  the  United  States,  live  of  which  came  from  the  Pacific  Ocean,  five 
fiom  the  Briti.sh  possessions,  and  one  from  the  Gulf  of  Mexico.  Twelve  of  these  areas 
reached  the  Atlantic  Ocean,  live  of  which  crassed  the  same  to  the  mainland  of  northern 
Europe.  Over  the  ocean,  one  area  first  appeared  south  of  Greenland,  two  off  the  north- 
western coastof  Norway,  and  one  north  of  the  Azores.  Of  the  storms  in  North  America, 
the  following  detailed  descriptions  are  given:  No.  I. — This  depression  is  charted  as  a 
continaation  of  area  No.  XXI,  of  the  January,  1880,  chart.  Central  morning  of  the  Ist 
in  the  lower  Saint  Lawrence  Valley,  it  moved  rapidly  eastward  during  the  c&y,  and  by 
the  following  morning  was  central  off  the  banks  of  Newfoundland.  2d,  in  44°  20^  N., 
43"  67'  W.,  29.35,  W.,  force  5,  vessel  had  just  i)assed  storm  center;  in  46°  13'  N.,  39° 
W.,  WSW.,  strong  gale,  high  sea;  in  46°  25'  N.,  41°  W.,  NW,  strong  gale,  high  sea. 
Throuj^out  the  Oinadian  maritime  provinces  the  winds  were  northwesterly,  with  in- 
creased force,  and  an  area  of  30.40  rapidly  approached  from  the  Province  of  Qnebec. 
During  the  day  the  course  of  the  depression  curved  to  the  NNE.,  and  by  the  morning  of 
the  3d  it  had  combined  with  area  No.  Ill,  then  central  between  Greenland  and  Iceland. 
No.  II. — ^This  depression  appeared  in  the  Western  Gulf  on  the  Ist.  In  central  and 
flonthem  Texas  rain  and  snow,  with  northeast  to  northwest  winds,  prevailed  during  the 
day.  To  the  northward  a  high  pressure  area  of  30.40  and  aboVe  extended  over  the  Mis- 
siasippi  and  Missouri  Valleys  to  I^Ianitoba.  On  the  2d  the  depression  was  central  off  the 
coast  of  Louisiana,  and  rain  was  quite  general  throughout  the  Gulf  States;  New  Orleans, 
29.62,  a  fall  of  0.53  inch  in  past  twenty-four  hours,  wind  shifted  from  NE.  10  miles  per 
hoar  to  £.  29  miles,  weather  changed  from  cloudy  to  heavy  rain;  Galveston,  29.87,  a 
fkll  of  0.29  inch,  W.,  22  miles  per  hour,  threatening.  During  the  day  the  depression 
passed  rapidly  northeastward  over  the  northern  portion  of  the  Eastern  Gulf  States,  and 
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on  the  morning  of  the  Sd  was  central  in  sontheastcm  Virginia;  Washington,  D.  C,  29.3:i 
a  fall  of  1.16  inches,  N.,  light  rain;  Norfolk,  29.35,  a  fall  of  1.01  inches,  SW.,  28  milse 
per  honr,  fair;  Lynchburg,  29.43,  a  fall  of  1.02  inches,  NW.,  light  snow;  Baltimore,  29.32, 
a  fall  of  1.19  inches,  E.,  light  rain;  Cape  May,  29.24,  a  fall  of  1.24  inches,  E.  twenty- 
fonr  miles  per  hour,  foggy;  Cape  Hatteras,  29.42,  a  fall  of  0.89  inch,  W.,  34  miles,  light 
rain,  3.54  inches  rainfall  in  post  twenty-four  hours;  Portsmouth,  N.  C,  2.98  inches  rain- 
&I1  in  past  twenty-four  hours;  Cape  Lookout,  N.  C,  2.91  inches  rainfall  in  pa^t  twenty- 
four  hours.  Oflf  the  Middle  Atlantic  coast  heavy  northeast  to  southeast  gales  prevailed. 
In  37°  N.,  71°  SO''  W.,  heavy  gale  from  ESE.  to  WSW.  veering  to  W.,  lasting  twenty- 
six  hours,  heavy  sea  and  snow  squalls,  vessel  before  wind  under  bare  poles  for  ten  hours, 
lost  deck  load;  in  38°  40^  N.,  73°  W.,  heavy  gale  from  NE.  to  NW.,  increasing  at  2  p.  m. 
to  violent  hurricane;  off  Fire  Island,  terrific  gale  from  E.  veering  to  NW.  and  increasing 
to  hurricane  with  high  sea;  off  Cape  Fear,  heavy  gale  from  E.  veering  to  S.  and  W. ;  in 
42°  N.,  62°  24^  W.,  NW.,  heavy  gale;  in  41°  N.,  67°  W.,  NE.  to  SE.,  strong  gale  and 
snow;  in  38°  N.,  69°  30^  W.,  heavy  westerly  squalls  and  high  sea.  4th,  depression  cen- 
tral over  the  Gulf  of  Saint  Lawrence.  Sydney,  N.  S.,  29.15,  a  fall  of  1.28  inches,  SW., 
twenty-four  miles  per  hour,  cloudy;  Charlottetown,  Prince  Edward  Island,  29.06,  a  fhll 
of  1.35  inches,  NE.,  light  snow;  Little  Glace  Bay,  N.  S.,  29.12,  a  tall  of  1.29  inches,  SE., 
cloudy;  Windsor,  N.  S.,  29.27,  a  fall  of  1.14  inches,  SW.,  snow.  Snow,  with  southwest 
to  northwest  winds,  was  quite  general  throughout  the  Canadian  and  maritime  provinces. 
Over  the  ocean  between  the  parallels  of  40°  and  50°  N.,  and  west  of  40°  W.,  hea\y  west- 
erly gales  were  experienced.  In  41°  N.,  66°  40^  W.,  SE.  to  WNW.,  heavy  gales,  high 
oonfrSed  sea;  in  43°  N.,  52°  W.,  heavy  southwesterly  gale;  in  41°  N.,  58°  W.,  violent 
westerly  gale,  vessel  dismantled;  in  42°  IS''  N.,  46°  55''  W.,  succession  of  violent  gales 
from  SW.  to  WNW.,  with  high  confused  sea;  5th,  depression  central  in  about  40°  N., 
50°  W.;  in  50°  38^  N.,  42°]5^  W.,  29.13,  W.,  ibrcc  7,  hexivy  westerly  squalls,  high  con- 
fused sea;  in  51°  30^  N.,  42°  20^  W.,  29.10,  SW.,  force  8,  heavy  rain  squalls;  in  46°  20' 
N. ,  46°  10'  W. ,  29. 65  WSW. ,  force  4,  rain ;  in  45°  24'  N. ,  46°  17'  W. ,  WNW. ,  strong  gale, 
high  sea;  in  42°  N.,  42°  W.,  moderate  westerly  gale,  hard  squalls;  in  48°  N.,  33  W., 
WNW.,  W.  and  SW.,  strong  gales,  gloomy  weather,  heavy  sea;  in  48°  N.,  35°  W.,  SW. 
and  W.,  heavy  gale,  high  confused  sea;  in 48°  N.,  30°  W.,  NW.,  stormy,  high  sea,  much 
water  on  deck;  in  45°  09'  N.,  49°  22'  W.,  heavy  SW.  gale  with  tremendous  sea.  6th, 
depression  central  southwest  of  Iceland.  Tlic  Ibllowinj^  observations  were  rei)orted  from 
Stykklsholm  during  the  approach  and  passage  of  tin*,  depression:  5th,  29.13,  SW.,  force 
6,  snow;  6th,  28.38,  NE.,  force  7,  snr)w;  7th,  28.51,  NE.,  force  H,snow;  8th,  28.88,  SE., 
force  2,  snow;  9th,  28.88,  N.,  force  (>,  iliir;  lOth,  20.10,  E.,  force  6,  clear.  The  follow- 
ing observations  were  reported  from  (jrodthaab  during  the  approach  and  passage  of  the 
depression:  51h,  29.58,  NE.,  force  4,  clear;  Gth,  29.50,  XNE.,  fonic  4,  clear;  7t.h,  29.37, 
NW.,  force  3,  fair;  8th,  29.2(1,  NXW.,  force  4,  clear;  9th,  29.24,  N.,  force  4,  snow.  On 
the  6th,  the  pressure  tluroughout  the  Britisli  I.sles  fell  to  29.80  and  below,  showing  a 
change  of  from  0.10  to  0.60  incli  in  previous  twenty-four  hours.  The  winds  shifted  to 
south  and  southeast  with  increa.sed  energy,  and  rainy  or  thrciitening  weather  generally 
prevailed.  At  North  Un.st  the  barometer  fell  to  28.85,  a  change  of  0.55  inch  in  past 
twenty-four  houi-s,  wind  SW.,  force  8;  Thorshavn,  28.97,  a  fall  of  0.59  inch,  SSE.,  force 
8,  lair.  7th,  North Unst,  28.a^,  SW.,  Ibrce7;  Thoi-shavn,  28.66,  W.,  force8.  8th,  North 
Unst,  29.20,  W.,  force  4;  Thorslia^Ti,  29.19.  SSW.,  force  2.  9th,  North  Unst,  29.48,  S., 
force  2;  Thorshavn,  29.37,  S.,  force  4.  Along  the  Norway  coast  the  barometer  rauged 
on  the  different  dates  as  follows:  Gth,  from  29.50  at  Troraso  to  29.81  atBergen;  7th,  from 
29.04  at  Brouo  to  29.32  at  Bergen;  8th,  from  29.16  at  Tromso  to  29.29  at  Brono;  9th. 
from  29.30  at  Tromso  to  29.57  at  Bergen.  From  the  6th  to  the  8th  inclusive,  rain  or 
snow  prevailed  througliout  Norway,  with  strong  southerly  winds.  During  the  9th  the 
depression  passed  northetustward  over  northern  Sc^mdinavia  and  by  the  following  morn- 
ing was  central  near  the  Whito  Sea.  Archangel,  29.62,  SSW.,  force  4,  snow.  Passing 
rapidly  southeastward  the  depression  was  central  morning  of  the  11th  near  60°  N.,  80°  E. 
Barnaul,  29.45,  a  fall  of  1.05  inches,  SW.,  cloudy;  Yeniseisk,  29.58,  a  iall  of  0.79  inch, 
calm,  clear.  During  the  day  the  depression  disappeared  in  central  Siberia  under  the  in- 
fluence of  a  high  pressure  areii,  30.60.  Xo.  III. — This  depression  appeared  on  the  Ist 
south  of  Greenland  as  a  continuation  of  area  No.  XXI,  chart  No.  V,  January,  1880.  In 
studying  the  development  of  this  storm  it  was  deemed  advisiible  to  withhold  what  could 
only  be  a  partial  description  with  the  January  chart,  aiffl  embody  the  whole  in  an  un- 
broken narrative  accompanying  Chart  No.  V,  for  February.  Acwrdingly  the  incipient 
stages  of  the  depression  are  described  as  follows:  developed  slowly  in  the  Plateau  regions 
during  the  25th,  26th,  and  27th  of  January,  as  the  result  of  extended  atmospheric  changes 
accompanying  the  formation  and  progress  of  areas  Nos.  XIX  and  XXII,  January  chart. 
Light  rain  and  snow  with  variable  winds  attended  its  dilatory  movement  in  these  regions. 
The  progress  of  the  depression  to  the  eastward  for  the  first  three  or  four  days  was  much 
delayed  owing  to  the  slnggish  movement  from  the  British  Possessions  of  a  high  pressure 
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area  in  rear  of  depression  No.  XIX.     By  the  morning  of  the  29th  the  high  barometer 
(30.60)  hod  moved  to  the  I^ake  region,  while  the  depression  assumed  a  more  decided 
ibrm  and  became  central  in  the  Middle  Slope;  lowest  barometer  at  Denver,  29.60,  a  full 
of  0.34  inch,  H.,  clear.     During  the  day  the  depression  moved  rapidly  northeastward, 
with  increasing  energy  toward  the  Upper  Lake  region,  and  by  the  morning  of  the  30th 
was  central  in  northern  Wisconsin,  while  the  high  area  above  referred  to  embraced  the 
Middle  Atlantic  States,  New  England,  and  the  Canadian  maritime  provinces.     liOwest 
barometer  at  Kscunaba,  29.48,  a  fall  of  1.20  inches,  SW.,  light  rainj  Marquette,  29.51,  a 
fall  of  1.13  inohes,  S.,  cloudy;  Milwauk(«,  29.05,  a  fall  of  O.aS  inch,  SW.,  light  rain. 
3l8t,  depression  central  over  the  Gulf  of  Saint  i-«iwrence,  followed  throughout  the  I^ke 
region,  Ohio  Valley,  Canada  and  the  Middle  Atlantic  States  by  westerly  winds,  with 
occasional  light  rain  and  snow.     I^>west' barometer  at  Dalhousie,  N.  B.,  29.22,  a  fall  of 
1.50  inches,  W.,  fair;  Bathurst,  N.  B.,  29.20,  a  fall  of  1.40  incht^s,  SW.,  clear;  Chatham, 
N.  B.,  29.30,  a  liill  of  1.43  inches,  SW.,  cloudy;  Little  Glace  Bay,  N.  S.,  29.40,  a  fall  of 
1.15  inches,  S.,  raining.     Although  the  fall  in  pressure  was  remarkable  and  sudden,  yet 
the  precijHtation  accompanying  the  depression  on  this  day,  though  quite  general,  was 
very  light.     The  highest  wind  velocities  were  r(?ported  as  follows:  Mount  Washington, 
NW.,  72  miles;  Boston,  W.,  45;  Father  Point,  N.,  42;  Yarmouth,  N.  S.,  SW.,36;  Cape 
May  and  Newport,  SW.,  32;  Montreal  and  Sandy  Ilook,  W.,28.     February  1,  depres- 
sion central  south  of  Greenland.      Godthaab,  28.97,  a  fall  of  0.04  inch,  ENE.,  force  4, 
<doady;  Stykkisholm.  29.10,  a  rise  of  0.43  incli,  SW.,  force  7,  snowing.     2d,  Godthaab, 
28.94,  a  fell  of  0.03  inch,  NNE.,  force  4,  cloudy;  Stykkisholm,  28.90,  a  fall  of  0.20  inch, 
SW.,  force  4,  snowing.     3d,  Godthaab,  29.22,  a  rise  of  0.28  inch,  SW.,  force  6,  snowing. 
Stykkisholm,  29.22,  a  rise  of  0.32  inch,  SW..  forcxj  6,  snowing.     During  the  day  the  area 
moved  northeastward  beyond  Iceland,  being  central  on  the  4th  in  about  67°  N.,  10°  W.; 
Stykkisholm,  29.24,  SW.,  force  4,  snowing:  Thorsliavn,  29.02,  a  fall  of  0.11  inch,  W., 
force  5,  cloudy;  North  Unst,  29.83,  a  fall  of  0.03  inch,  SW.,  force  0,  cloudy.     5th,  de- 
pression central ,  with  d  imi  u  ished  energy,  off  the  north  w  est  em  coast  of  Norway.     Tromso, 
29.09,  a  fall  of  0. 15  inch,  SW.,  snowing;  llapaiimda,  29.28,  a  fall  of  0.30  inch,  SW.,  clear; 
Brono,  29.25,  a  fall  of  0.38  inch,  NNE.,  rain  and  snow;  Bergen,  29.54,  a  fall  of  0.55 inch, 
S.,  35  miles  per  hour,  raining.     During  the  day  the  depression  x>assed  rapidly  southeast- 
ward over  northern  Scandinavia  and  Finland,  and  by  the  morning  of  the  6th  was  central 
south  of  the  White  Sea,  inclosed  by  the  isobar  of  29.40.     To  the  westward  the  winds 
shiited  to  northwesterly,  with  increased  force,  but  accompanied  by  only  a  slight  rise  in 
pressare,  owing  to  the  rapid  advance  and  extended  influence  of  area  No.  1 1.     The  follow- 
ing low  pressures  were  reported  from  northwestern  Kussia:  Archangel,  29.56,  NNE.,  18 
miles  per  hour,  snowing;  St.  Petersburg,  29.35,  a  fall  of  0.37  inch,  WNW.,  29  miles  per 
hour,  cloudy;  Dorpat,  29.64,  a  fall  of  0.28  inch,  WSW.,  lair;  Moscow,  29.68,  a  fall  ot 
0.19  inch,  S.,  cloudy.     The  changes  in  pressure  over  this  region  are  not  very  marked, 
owing  to  the  recent  jmssage  of  area  No.  V.     7th,  depression  central,  with  greatly  in- 
creased energy  in  western  Siberia;  lowest  barometer  at  Ekaterinburg,  28.83,  a  fall  of  0.49 
inch,  WSW.,  31  miles  per  hour,  drifting  snow;  this  is  one  of  the  lowest  pressures  reported 
from  Ekaterinburg  for  several  years,  and  was  doubtless  due  to  the  rapid  succession  ot 
areas  Nos.  Ill,  IV,  and  V over  that  region.     Kasan,  29.42,  a  fall  of  0.08  inch,  NNW.,  27 
miles  per  hour,  clear;  Krotkowo,  29.55,  a  fall  of  0.11  inch,  N.,  cloudy.     8th,  depression 
central  in  the  valley  of  the  Obi;  Ekaterinburg,  30.16,  a  rise  of  1.33  inches,  W.,  18  miles 
per  hour,  clear;  liarnaul,  29.76,  a  fall  of  0.12  inch,  SW.,  22  miles  per  hour,  cloudy;  Yeni- 
seiak,  29.56,  a  fell  of  0.39  inch,  S.,  11  miles,  snowing.     9th,  depression  central  in  the  val- 
ley of  the  Yenisei;  Barnaul,  29.57,  a  fall  of  0.19  inch,  W.,  13  miles,  cloudy;  Yeniseisk, 
5^.73,  a  rise  of  0.17  inch,  WSW.,  20  miles,  snowing.     During  the  day  the  depression  dis- 
appesured  in  a  liigh  pressure  area  over  central  Siberia.     1 0th,  l>aniaul,  30. 50,  SW. ,  cloudy ; 
Yeniseisk,  30.37,  calm,  clear.     No.  V  I. — This  depression  ai)peared  to  Ibrm  over  the  North- 
ern Slope  during  the  3d,  and  by  the  following  morning  was  central  in  Dakota,  accom- 
panied by  snow  and  southwest  to  northwest  winds.     Displaying  but  very  little  energy 
it  moved  eastward  during  the  day,  and  by  the  moming  of  the  5th  was  central  north  of 
I.jake  Superior.     Moose  Factory,  29.87  N.,  cloudy.     During  the  day  the  depression  dis- 
appeared over  northern  Canada,  accompanied  by  snow  in  the  Lower  T^ke  region  and 
New  England,  winds  shifting  to  west  and  northwest,  >vith  rapidly  rising  pressure.     No. 
VII. — This  depression  lirst  appeared  in  the  Saskatchewan  Valley  on  the  5th,  thence 
moved  rapidly  southeastward  into  the  Upper  Missouri  Valley,  and  by  the  folio w^ing  mom- 
ing was  central  in  the  Ui)i)er  Mississippi  Valley,  accompanied  by  light  to  heavy  snow; 
lowest  barometer  at  North  Platte  and  Omaha,  29.89  and  29.93,  respectively.     7th,  de- 
pression central  in  the  Lower  Lake  region  and  rapidly  iilling  up,  attended  by  light  snow 
and  southwest  to  northwest  winds.     During  the  day  the  depression  disappeared  to  the 
eastward  o£f  the  Middle  Atlantic  coast,  followed  by  a  decidedly  rapid  advance  of  high 
pressure  from  the  west  and  northwest.    By  moming  of  the  8th  an  area  of  30. 60  embraced 
the  Middle  Atlantic  coast.    No.  VIII. — Following  the  rapid  disappearance  of  area  No. 
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y  II,  this  depression  appeared  in  the  Saskatchewan  Valley  on  the  7th  and  moved  n^idljr 
eastward  over  northern  Montana  and  Dsikota  to  Lake  Superior,  where  it  was  centnd  on. 
the  morning  of  the,  8th,  but  with  little  energy.  On  this  morning  the  barometer  at  Fort 
Garry  read  30.50,  while  the  area  of  low  was  inclosed  by  the  isobar  of  30.00.  With  slowly 
decreasing  pressure  at  the  center,  the  depression  passed  eastward  to  the  Canadian  mari- 
time provinces,  and  on  the  morning  of  the  9th  was  inclosed  by  the  isobar  of  29.60;  lowest 
barometer  (29.42)  at  Chatham  and  Dalhonsie,  N.  B.  Passing  eastward  over  Newfound- 
land during  the  day  the  depression  was  central  over  the  ocean  on  the  10th  in  about  50^ 
N.,  40°  W.,  with  greatly  increased  energy.  In  53°  58^  N.,  27°  49^  W.,  29.47,  SW.,  force 
5,  high  westerly  sea;  in  48°  57^  N.,  38°  04^  W.,  28.80,  WSW.,  light  winds,  very  heavy- 
rain;  in49°N.,  31°40^W.,  N.  toSW.,  heavy  gale,  very  high  sea;  in  48°  N.,  32°  22^  W., 
strong  westerly  gale,  high  sea  and  rain;  in  50°  28^  N.,  22°  W.,  heavy  gale,  high  sea. 
11th,  in  52°  54"*  N. ,  29°  50"  W. ,  28. 41,  W. ,  force  10,  very  heavy  westerly  sea ;  in  49°  63"  N. , 
29°58"W.,  29.11  NW.,  force  3,  heavy  sea;  in50°N.,  23°W.,  NE.,  strong  gale,  heavy  seas- 
continually  breaking  over  vessel,  five  seamen  disabled,  wind  finally  backed  to  SW.,  with 
high  cross-sea;  decks  swept;  in  50°  N.,  21°  W.,  WNW.,  hard  gale,  high  sea.  12th,  de- 
pression central  off  the  northwestern  coast  of  Iceland.  The  following  observations  wece 
reported  from  Stykkisholm  during  the  approach  and  passage  of  this  depression.  lOth, 
29.10,  E.,  force 6;  11th,  28.72,  E.,  force  6;  12th,  28.36,  SE.,  force  8,  rain;  13th, 29.46.  SW., 
force  7,  snow.  The  following  observations  were  reported  from  Godthaab  during  tne  ap- 
proach and  passage  of  this  depression:  11th,  29.60,  N.,  force  4;  12th,  29.46,  NNW,  force  5, 
snow.  No.  IX. — ^This  depression  began  to  enter  the  Northwest  during  the  8th  and  by  the 
following  morning  was  central  in  Dakota.  9th,  Bismarck,  29.88,  a  fall  of  0.52  indi,  SW., 
clear;  York  Factory,  29.88,  a  fall  of  0.20  inch,  S.,  threatening.  Between  these  two  sta- 
tions the  pressures  at  Pembina  and  Fort  Garry  were  30.06  and  30.16  respectively,  wind 
S.,  cloudy.  10th,  depression  central  north  of  Lake  Superior.  Moose  Factory,  29.79,  & 
fall  of  0.59  inch,  SW.,  cloudy;  Marquette,  29.90,  a  fall  of  0.58  inch,  W.,  clear;  Es- 
canba,  29.89,  a  fall  of  0.62  inch,  NW.,  cloudy;  York  Factory,  30.07,  SW.,  snow;  Fort 
Garry,  29.94,  SW.,  clear;  Duluth,  29.94,  a  fall  of  0.53  inch,  SW.,  clear.  During  the  day^ 
the  depression  di8apj)earcd  over  northern  Canada  in  a  high-pressure  area,  30.30.  No. 
X. — This  disturbance  entered  the  North  Pacific  ooaai  on  the  10th  and  passed  eastward  over 
Washington  Territory ;  Olympia,  29.65,  afallof  0.48  inch,  SW.,  fair:  Portland,  Oreg.,  29.78, 
a  fall  of  0.42  inch,  SJE.,  cloudy.  Moving  nipidly  eastward  during  the  day  the  depression 
became  central  in  western  Colorado  on  the  11th;  lowest  barometer  at  North  Platte,  29.07, 
a  fall  of  0.7G  inch.  NW.,  fair;  Clieveiine,  29.44,  a  foil  of  0.16  inch,  NW.,  clear;  Dodge 
City,  20.14,  a  fall  of  0.76  inch,  SW.,  cloudy.  On  this  day  the  isobar  of  29.80  embraced 
almost  the  entire  jwrtion  of  the  United  States  included  within  the  meridians  of  90°  and 
120°  W. ;  snow  with  southwest  to  noiihwest  winds  prevailed  in  the  Plateau  regions  and 
threatening  or  rainy  weather  with  southerly  winds  in  the  Mississijtpi  Valley.  During 
the  11th  the  course  of  the  depression  <  hang<'d  from  east  to  northeast  as  the  area  moved 
over  the  northern  ])ortioiLS  of  th(^  Ipjier  ^Iis>issippi  A'alley  and  I'pper  Lake  region. 
12th,  depression  central  north  of  Lake  Superior.  Moose  Factory,  !it).01,  a  fall  of  1.06 
inches,  NK.,  snow;  Ahirquette,  2fl.21,  a  llill  of  OM')  inch.  W.,  cloudv:  Alpena,  20.20,  a 
fall  ot  0.94  inch,  SW.,  cloudy;  Parry  Sound,  Ont.,  :>J)/il,  a  lallor  l.Ol  inches,  S., 
cloudy;  Pocklille,  Ont,,  29.'27,  a  fall  of  LOG  inches,  calm,  light  hail;  Sangeen,  Out., 
29.28,  a  fall  of  0.95  inch,  S.,  clear.  The  winds  throughout  the  l'])per  Lake  region 
shifted  to  west  with  increasing  force  and  in  the  Lower  Lake  nrgion,  from  southeast  to 
southwest.  The  eastward  movement  of  the  area  on  the;  Litli  cannot  be  clearly  indicated 
owing  to  lack  of  rei)orts  from  the  country  east  of  Hudson's  l>ay.  On  the  13th  the 
depression  was  probably  central  near  the  entrance  to  Davis  Str«iits.  In  the  Lake  region 
the  winds  had  shifted  to  northerly  with  falling  pressure  owing  to  the  advance  northeast- 
ward over  the  Ohio  Valley  of  area  No.  XL  In  the  Canadian  maritime  provinces  the 
l)an)met<T  fell  decidedly  with  southerly  winds,  the  isobar  of  :29.G0  rei)lacing  that  of 
30.20  of  the  previous  day.  The  following  ol):=5er  vat  ions  were  re])orted  from  Oodtliaab 
during  the  a])proach  and  passi\ge  of  the  (Urpression:  12th,  :3!).1(),  NNW..  forced,  snow- 
ing; 1:5th,  29.20,  NNE.,  force  6,  cloudy;  14th,  29.20,  NE.,  force  1,  cloudy;  15th,  28.99, 
NNE.,  force  2,  cloudy;  IGth,  29.72,  NW.,  force  4,  cloudy;  17th,  29.71,  NE.,  force  2, 
cloudy;  IHth,  29.83,  NW.,  force  3,  snowing.  The  following  observations  were  reported 
from  Stvkkisholm  during  the  approach  and  pas.siige  of  the  depression:  13th,  29.46,  SW., 
force  7,*^ snowing;  14th,  28.82,  SE.,  force  8,  cloudv;  15th,  29.5(),  SE.,  force  6,  cloudy; 
loth,  29.57,  E.,  force  2,  clear;  17th,  29.54,  NE.',  force  8,  cloudy;  18th,  29.51,  NE., 
force  8,  snowing;  19th,  29.34,  NE.,  force  8,  fair;  20th,  29.50,  NE.,  force  7,  fair.  From 
the  13th  to  19th  the  winds  over  the  British  Isles  remained  steady  from  southwest  to 
southeast  and  east  with  maximum  wind  velocities  ranging  from  24  to  53  miles.  The 
barometer  ranged  as  follows:  13th,  29.88  at  North  Unst  to  30.37  at  Helston;  14th,  29.24 
at  Monach  Light-house  to  30.02  at  Helston;  15th,  28.87  at  Valencia  to  29.96  at  Silloth. 
Rectory;  16th,  28.43  at  Roche's  Point  and  28.45  at  Galway  to  29.49  at  North  Unst:  on. 
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this  day  the  barometers  at  30  stations  fell  below  29.00;  17th,  28.70  at  Monach  Light- 
honse  and  Valencia  to  29.40  at  Helston;  18th,  28.85  at  Galway  and  Monach  Light-house 
to  29.65  at  Helston;  lOth^  28.34  at  Monach  Light-honse  to  29.59  at  Helston;  on  this  day 
the  barometers  at  15  stations  fell  below  29.00.  The  following  reports  from  the  logs  of 
vessels  indicate  the  influence  of  this  severe  storm:  15th,  in  54°  27^  N.,  19°  50^  W.,  28.50, 
SSE.,  force  8,  very  high  sea;  in  49°  26^  N.,  11°  57^  W.,  28.82,  SW.,  force  6,  heavy  sea;  in 
61°  2(y  N.,  30°  2(K  W.,  hurricane  from  NW.,  with  dangerous  cross-sea,  decks  swept 
leth,  in  53°  17^  N.,  25*^  11^  W.,  28.30,  ENE.,  force  6,  heavy  sea;  St.  George's  Channel, 
England,  28.53,  SE.,  force  8,  stormy,  heavy  rain;  in  49°  14^  N.,  16°  02^  W.,  28.77, 
NW.,  force  5,  heavy  sea,  hailing;  in  49°  40^  N.,  13°  31^  W.,  SW.,  SE.,  and  NW.,  very 
stormy;  in  about  52°  N.,  30°  W.,  terrific  hurricane  from  southeast  to  southwest  with 
dangerous  cross-sea;  in  39°  20^  N.,  59°  W.,  violent  hurricane  from  SW.  to  NW.;  in. 
46^.,  36°  29^  W.,  violent  SW.,  gale,  heavy  sea.  17th,  in  42°  10^  N..  56°  40^  W., 
NNW.,  strong  gale,  violent  squalls,  very  heavy  sea;  in  about  48°  50'  N.,  35°  20^ 
W.,  oontinuauon  of  violent  hurricanes  since  the  15th,  several  men  washed  overboard 
and  drowned,  vessel  abandoned  in  a  sinking  condition;  in  51°  08^  N.,  32°  W.,  28.98, 
NNE.,  force  6,  rough  sea;  in  44°  19^  N.,  51°  OO''  W.,  29.55,  NW.,  force  9,  very 
heavy  sea,  snowing;  in  49°  07'  N.,  19°  31^  W.,  28.65  WNW.,  force  6,  heavy  sea. 
18th,  in  about  49°  N.,  30°  W.,  wind  veered  to  NNW.,  blowing  a  hard  gale,  with 
violent  squalls  of  hail,  high  cross-sea,  vessel  ran  to  SSW.,  for  thirty  hours  when  gale 
moderated,  barometer  gradually  rose  from  28.80  to  30.14;  in  45°  N.,  42°  26^  W., 
NNW.,  strong  gale,  heavy  sea;  in  45°  N.,  43°  W.,  violent  northerly  g^e,  very  hi|^ 
sea;  in  41°  Si^  N.,  28°  W.,  W.,  strong  gale,  heavy  sea  continuing  ^1  day;  in  49° 
W  N.,  39°  68^  W.,  29.05,  N.,  force  6,  high  sea,  light  rain;  in  49°  02'  N.,  22^  40^  W., 
28.68,  W.,  force  6,  heavy  sea,  two  hours  of  rain;  in  48°  50''  N.,  26°  52'  W.,  29.16,  W., 
force  5,  cloudy.  The  peculiar  movement  of  the  depression  from  the  14th  to  the  19th, 
was  probably  due  to  the  very  high  pressures  over  central  and  northern  Europe,  which 
did  not  give  way  until  the  momlDg  of  the  latter  date.  13th,  pressures  ranged  from 
30.20  to  30.79,  highest  in  southeiistem  Russia;  14th,  from  30.15  to  30.62,  highest  in 
southeastern  Russia;  15th,  from  30.10  to  30.72,  highest  in  northern  Russia;  16th,  from 
30,00  to  30.87,  highest  in  northwestern  Russia;  17th,  from  30.00  to  30.91,  highest  in 
northwestern  Russia;  18th,  from  30.00  to  30.77,  highest  in  northwestern  Russia;  19th, 
30.00  to  30.69,  highest  in  southern  Russia.  On  this  day  (19th)  the  isobar  of  29.80  ran 
continuously  from  20°  E. ,  to  70°  W. ,  and  generally  embraced  the  region  between  the 
pursdlels  of  40°  and  70°  N.,  the  center  of  the  depression  being  located  over  the  Hebrides, 
barometer,  at  Monach  Light-house,  28.34.  Continuing  the  course  of  the  area  to  the 
eastward,  it  was  found  to  be  central  on  the  morning  of  the  20th  north  of  Scotland;  lowest 
barometer  at  North  Unst,  28.75,  S.,  cloudy;  Monach  Light-house,  28.96,  NW.,  lair; 
Aberdeen,  28.93,  8W.,  cloudy;  Bolton,  29.10,  SW.,  threatening;  Thorshavn,  28.84,  NE., 
cloudy;  Bexgen,  28.93,  S.,  raining;  Brono,  29.10,  ESE.,  cloudy;  Christiania,  29.14, 
NNE.,  snowing;  Ttohlso,  29.31  SE.,  clejir.  Throughout  Sweden  the  barometer  ranged 
from  29.22  at  Upsala  to  29.61  at  ITaparandaj  winds  east  to  south.  21st,  depression  cen- 
tral in  southern  Sweden,  with  greatly  diminished  energy.  Wisby,  29.32,  W.,  cloudy: 
Stockholm,  29.35,  NNE.,  cloudy;  Upsala,  29.38,  NNE.,  snowing; 'Dorpat,  29.40,  a  fall 
of  0.21  inch,  ESE.,  snowing.  22d,  depression  central  east  of  the  Gulf  of  Finland.  St. 
Petersburg,  29.70,  a  rise  of  0,21  inch,  NNE.,  fair;  Dorpat,  29.77,  a  rise  of  037  inch, 
NNW.,  fair;  Moscow,  29.63,  a  fall  of  0.29  inch,  S.,  cloudy;  Archangel,  29.48,  a  fall  of 
0.14  inch,  SE.,  cloud}-.  During  the  day  the  depression  moved  eastward  to  central 
Bussia,  gradually  filling  up.  23<l,  Kasan,  29.85,  S.,  snowing;  Lugan,  29.78,  SW., 
dondy;  Moscow,  29.79,  N.,  cloudy;  Archangel,  29.80,  W.,  cleiir.  During  the  day  the 
course  of  the  depression  changed  to  the  south,  and  on  the  following  morning  the  area 
was  central  in  about  40°  N.,  40°  E.  Lugan,  29.85,  WSW.,  fair.  Depression  rapidly 
filling  up,  and  by  the  morning  of  the  2oth  the  isobar  of  30.15  replaced  tliat  of  29.80 
of  the  day  before.  No.  XI. — As  area  No.  X  passed  northeastward  to  the  Upper 
lAke  r^on  on  the  11th  this  depression  developed  over  western  Texas,  probably 
through  the  influence  of  the  warm  southerly  winds  from  the  Western  Gulf,  which 
at  that  time  prevailed  throughout  Texas  and  northward  to  Kansas.  During  the 
12th  the  depression  passed  rapidly  northeastward  over  the  Western  Gulf  StatS,  ac- 
oomnanied  by  southerly  gales  along  the  northern  Gulf  coast,  and  heavy  rains  through- 
out Arkansas,  Tennessee,  and  the  Ohio  Valley.  Violent  local  storms  occurred  in  portions 
of  Kentucky  and  Tennessee,  causing  considerable  destruction  to  property.  Lowest 
iMUxnneters  were  reported  as  follows:  Coleman  City,  Tex.,  29.42;  Concho,  Tex.,  29.27; 


Dodge  City,  Kans..  29.48;  Fort  McKavett,  Tex.,  29.19;  Fort  SUl,  Ind.  T.,  29.46.  13th, 
depseBBion  central  m  Kentucky;  Nashville  29.52,  a  fisdl  of  0.32  inch,  S.,  heavy  rain,  2.63 
iamoB  in  past  twenty-four  hours;  Cairo,  29.52,  a  fidl  of  0.31  inc^,  N.,  light  rain; 
Knozyille,  29.60,  a  fidl  of  0.39  inch,  SW.,  cloudy;  Memphis.  29.60,  a  fidl  of  0.33  inch, 
£.i  ckmdy,  3.05  inches  rainfidl  in  past  twenty-four  hours.    On  this  day  the  central  area 
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yrm  iuclosed  by  the  isobar  of  29.60,  which  embraced  a  narrow  barometric  trough  ex- 
tending from  Arksmsas  northeastward  to  southern  New  York.  The  isobar  of  29.80  em- 
braced almost  the  entire  country  cast  of  the  90th  meridian,  and  from  the  Atlantic  coast  it 
ran  thence  eastward  just  north  of  parallel  40^*  to  the  British  Isles,  and  again  northeast- 
ward to  parallel  70**  N.,  inclosing  within  this  vast  region  three  separate  areas  of  low 
pressure,  viz,  Nos.  X,  XI,  and  XII.  The  heavy  rains  of  the  12th  and  13th  caused 
dangerous  freshets  in  the  Ohio,  Cumberland,  and  Tennessee  Rivers,  and  considerable 
property  was  destroyed  by  floods.  Moving  rapidly  northeastward  over  the  Ohio  Valley 
and  Middle  Atlantic  States  on  the  13th,  the  depression  became  central  on  the  following 
morning  over  the  ocean  southwest  of  Nova  Scotia.  Eastiwrt,  Me.,  29.46,  a  fall  of  0.19 
inch,  Ni:.,  light  rain;  Portland,  ]Me.,  29.42,  a  fall  of  0.23  inch,  NW.,  light  rain;  Yar- 
mouth, N.  S.,  29.42,  a  fall  of  0.31  iiich,SE.,  foggy;  Little  Glace  Bay,  N.  S.,  29.62,  NE., 
snowing;  Halillix,  N.  S.,  29.55,  a  fall  of  0.13  inch,  NE.,  light  rain;  Saint  John,  N.  B., 
29.62,  NE.,  rain  and  hail.  During  the  day  the  depression  passed  northeastward  over 
the  Canadian  maritime  provinces,  followed  by  rapidly  rising  pressure,  with  winds  shill- 
ing to  northerly.  The  cflcct  of  the  depression  as  it  i)assed  eastward  over  the  ocean  is 
indicated  to  some  extent  by  the  following  reports:  14th,  44°  N.,  47°  W.,  NW.,  strong 
gale,  high  sea;  in  44°  N.,  46°  W.,  NW.  and  W.,  strong  gale,  heavy  westerly  sea;  in  47** 
N..  40°  W.,  NNW.,  moderate  gale,  high  confused  sea.  During  the  15th  the  depression 
combined  with  area  No.  X  tliea  central  in  about  55°  N.,  35°  W.  No.  XIII. — ^This 
disturbance  entered  the  north  Pacific  coast  on  the  14th  accompanied  by  light  to  heavy 
rains  in  Oregon  and  Washington  Territory.  Olympia,  29.81,  a  fall  of  0.47  inch,  SW., 
light  rain,  2.46  inches  in  past  twenty-four  hours;  Portland,  Oreg.,  30.02,  a  fall  of  0.39 
inch,  SW.,  heavy  rain;  Umatilla,  29.99,  a  fall  of  0.49  inch,  W.,  cloudy.  During  the 
day  the  depression  i)asscd  rapidly  eastward  along  the  northern  boundary  or  the 
United  States,  accompanied  by  northerly  winds  and  snow  in  the  Saskatchewan 
Valley  and  southerly  winds  with  cloudy  and  threatening  weather  in  the  northern  Bocky 
Mountain  region.  15th,  depression  central  in  northern  Minnesota;  Breckenridge,  29.6^ 
a  fall  of  0.47  inch,  W.,  fair;  Duluth,  29.77,  a  fall  of  0.09  inch,  NW.,  dondy;  Saint 
Paul,  29.63,  a  fall  of  0.21  inch;  SE.,  fair;  Pembina,  29.51,  a  fall  of  0.36  inch,  E.,  cloudy. 
During  the  day  the  depression  rapidly  filled  up  oVcr  the  Upper  Lake  region  and  by  the 
morning  of  the  16th  had  disappeared  over  northern  Canada.  No.  XIV. — This  depres- 
sion entered  the  North  Pacific  coast  on  the  15th,  following  closely  the  disappearance  to 
the  eastward  of  area  No.  XIII.  Olympia,  29.62,  a  fall  of  6.19  inch,  NW.,  light 
snow;  Portland,  Oreg.,  29.06,  a  fall  of  0.36  inch,  calm,  fair;  Roseburgh,  Oreg.,  29.81,  a 
fall  of  0.51  inoli,  SW.,  light  rain;  Umatilla,  29.69,  a  fall  of  0.30  inch,  SE.,  light  rain. 
During  the  day  the  depression  passed  rapidly  eastward  over  the  Plateau  regions  and  by 
morning  of  the  16th  was  central  in  the  Middle  Slope.  Chevenne,  29.72,  a  lall  of  O.lOinch 
SW.,  clear;  North  Platte,  29.19,  a  fall  of  0.47  inch,  S.,  lair;  Denver,  29.55,  a  fall  of  0.33, 
inch,  NW.,  clear;  Dodge  City,  29.39,  a  fall  of  0.46  inch,  S.,  fair.  Very  little  precipitation 
attended  the  area  on  this  day,  either  preceding  or  following  its  northerly  movment.  For 
the  twenty-four  hours  ending  morning  of  the  17th,  only  fifteen  stations  throughout  the 
United  States  reported  even  the  slightest  ]^recipitation,  the  amounts  ranging  from  trace 
to  0.34  inch.  17th,  depression  central  with  greatly  diminished  energy  in  northern  Wis- 
consin, inclosed  by  the  isobar  of  29.80,  which  extended  southwest  ward  from  Lake 
Superior  to  the  Kio  Grande  Valley.  Along  the  western  limit  of  this  area  the  winds 
were  west  and  northwest  with  clear  or  partly  cloudy  weather,  and  along  the  eastern 
limit,  southerly  with  generally  cloudy  weather.  18th,  depression  central  over  the 
Province  of  Ontario,  inclosed  by  the  isobar  of  20.80.  Pairy  Sound,  29.66,  a  fall  of  0.44 
inch,  W.,  light  rain;  Stratford,  29.77,  a  fall  of  0.37  inch,  SW.,  h caw  rain;  Granton, 
29.76,  a  fall  of  0.37  inch,  calm,  raining.  Port  Stanley,  29.82,  a  fall  of  0.37  inch,  W., 
light  rain.  19th,  depression  central  over  the  Gulf  of  Saint  Lawrence,  followed  over  the 
Ijower  I^kes  and  in  the  Middle  Atlantic  States  by  rajiidly  rising  pressure  and  northwest- 
erly winds  with  light  to  heavy  snow  in  the  former.  Dalhousie,  N.  15.,  29.40,  a  fall  of 
0.77  inch,  W.,  clear;  Chariottetown,  P.  K.  Island,  29.44,  a  tall  of  0.81  hich,  SW.,  cloudy; 
Bathurst,  N.  B.,  29.39,  a  fall  of  orr?.  inch,  NW.,  fair.  20tli,  depres-^^ion  central  off  the 
Banks  of  Newfoundland.  Saint  Johns,  Ncwlbundland,  29.57,  a  fall  of  0.52  inch,  W., 
fair;  in  44°  11^  N.,  02°  24^  W.,  29.79,  AVNW.,  force  6,  cloudy;  in' 45°  30^  N.,  52°  30' 
W.,  29.70,  W.,  force  6,  snowing.  21st,  dei)ression  central  in  about  55°  N.,  35°  W.,  in- 
closed by  the  isobar  of  29.80.  It  i.s  rather  difficult  to  locate  the  position  of  the  central 
area  on  this  date,  owing  to  the  lack  of  snfijcient  reports  and  the  i)cculiar  disposition  of 
the  surrounding  depressions;  area  No.  X  over  southern  Scandinavia  and  the  North  Sea 
and  area  No.  XVII  central  over  Baffin's  Bay.  During  the  21st  the  area  No.  XIV  prob- 
ably combined  with  No.  XVII,  the  latter  then  central  west  of  Iceland.  No.  XV. — Tliis 
disturbance  entered  the  North  Pacific  Coast  region  on  the  18th,  the  isobar  of  29.60  replac- 
ing that  of  30.20  of  the  previous  day.  Light  rain  with  southerly  winds  accompanied 
the  depression,  extending  as  far  south  as  central  California.     As  the  depression  passed 
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to  the  eastward  during  the  day,  light  snow  with  westerly  winds  followed  its  departure 
in  the  Middle  and  Northern  Plateau  regions.  19th,  depression  central  in  Montana; 
Virginia  City,  29.51,  a  fall  of  0.14  inch,  calm,  cloudy.  20th,  central  in  northern 
Dakota;  Fort  Buford,  29.79,  a  fall  of  0.40  inch,  NW.,  clear;  I'embina,  29.70,  a  fall  of 
1.07  inches,  S.  cloudy;  Breckenridge,  29.86,  a  fall  of  1.00  inch,  S.,  clear;  Fort  Garry, 
29.71,  a  iall  of  1.16  inches,  8.  W.^  clear.  The  central  area  was  inclosed  by  the  isobar 
of  29.80,  which  extended  south  westward  from  Manitoba  to  New  Mexico.  The  progress 
of  the  area  on  the  19th  and  20th  was  necessarily  very  slow,  owing  to  the  extremely  high 
pressures  which  prevailed  in  the  Northwest  and  Upper  Mississippi  Valley,  ranging  from 
30.60  to  30.86.  21st,  depression  central  over  the  Province  of  Ontario,  the  isobar  of  29.60 
replacing  that  of  30.60  of  the  previous  day;  Parry  Sound,  29.49,  a  fall  of  1.18  inches, 
SW.,  light  snow;  Saugcen,  29.5-1,  a  fall  of  1.08  inches,  W.,  snowing;  Kocklitfe,  29.53,  a 
fiOl  of  1.07  inches,  NW.,  cloudy;  Montreal,  29.67,  a  fall  of  0.85  inch,  b.,  cloudy; 
Buffalo,  29.58,  a  fall  of  1.08  inches,  SW.,  heavy  snow.  Light  to  heavy  snow  was  re- 
ported from  12  Canadian  and  8  Signal  Service  stations  within  the  central  depression. 
Since  the  19th  the  stonn  has  rapidly  increiised  in  energy,  and  now  extends  its  influence 
to  the  Atlantic  coast,  having  entirely  displaced  the  high  area  which  first  obstructed  its 
translation  to  the  eastward.  During  the  21st  the  depression  changed  its  course  more  to 
the  north,  and  moved  northeastward  over  the  Province  of  Quebec  and  the  Labrador 
Peninsula.  Leaving  the  Labrador  coast  on  the  22d,  the  depression  crossed  Davis 
Straita  and  was  probably  central  off  the  western  coast  of  southern  Greenland  by 
morning  of  the  23d;  Godthaab,  28.86,  a  fall  of  0.51  inch,  S.,  cloudy.  During  the 
day  the  depression  passed  rapidly  over  southern  Greenland,  and  by  the  following 
morning  was  central  north  of  Iceland;  Godthaab,  29.77,  a  rise  of  0.91  inch,  NW., 
snowing;  Stykkisholm,  29.59,  a  fall  of  0.30  inch,  SW.,  snowing.  25th,  depression 
central  in  about  67°  N.,  00°  W.,  Godthaab,  29.89,  S.,  force  6,  snowing;  Stykkisholm, 
29.33,  a  fell  of  0.26  inch,  W.,  cloudy;  Thorshavn,  29.32,  a  fall  of  0.50  inch,  W., 
<d(mdy;  North  Unst,  29.54,  a  fall  of  0.47  inch,  WNW.,  cloudy;  Bergen,  29.67,  a  fall  of 
0.46  inch,  SW.,  26  miles  per  hour,  raining;  Brono,  29.24,  a  fall  of  0.56  inch.  SE.,  18 
miles,  raining;  Troraso,  28.99,  a  fall  of  0.60  inch,  SSE.,  cloudy.  On  this  day  tne  isobar 
of  29.80  embraced  the  entire  region  north  of  60°  N.,  between  the  meridians  of  60°  K 
and  40°  W.  The  area  of  precipitation  embraced  the  British  Isles,  Scandinavia,  and  por- 
tions of  northwestern  Russia,  with  southwesterly  winds,  increasing  to  gales  along  the 
various  coasts.  26th,  depression  central  in  northern  Sweden,  inclosed  by  the  isobar  of 
28.60.  On  this  day  the  isobar  of  29.20  embraced  the  whole  of  Scandina>ia  and  north- 
western Russia,  llemosand,  28.59,  a  fall  of  0.88  inch,  S.,  cloudy;  Umea,  28.64,  a  fell 
of  0.69  inch,  SW.,  cloudy;  Christiania,  28.65,  a  fall  of  1.03  inches,  SW.,  cloudy;  Tromso, 
28.74,  a  fall  of  0.26  inch,  NNW.,  cloudy ;  Haparanda,  28.71,  a  fall  of  0.42  inch,  S.,  snow- 
iiu^  27th,  depression  central  over  Finland  and  slowly  filling  up;  central  area  inclosed 
inUiin  the  isobar  of  28.80.  Archangel,  28.96,  a  fall  of  0.04  inch,  SE.,  cloudy;  Dorpat, 
28.58,  a  fell  of  0.72  inch,  SvSW.,  snowing;  St.  Petersburg,  28.73,  a  fall  of  0.49  inch, 
SSK,  light  snow;  Haparanda,  28.63,  a  fall  of  0.08  inch,  N.,  cloudy.  Along  the  western 
coaBt  of  the  Baltic  and  the  Gulf  of  Bothnia  the  winds  shifted  to  northwesterly,  with 
increased  force  and  slowly  rising  pressure;  throughout  Kussia  the  winds  were  from 
sontheast  to  southwest.  28th,  depression  central  in  northeastern  Russia,  and  rapidly 
fining  np.  Kasan,  29.53,  a  fall  of  0.34  inch,  S.,  snovring;  Ekaterinburg,  29.64,  a  fell 
of  0.50  inch,  SW.,  snowing.  During  the  day  the  depression  disappeared  in  a  high  press- 
ure area  over  western  Siberia.  No.  XVI. — Closely  following  area  No.  XV  this  depres- 
sioD  entered  the  Northwest  from  the  Saskatchewan  Valley  on  the  21st;  Fort  Buford, 
29.63,  a  fell  of  0.16  inch,  SW.,  clear;  Bismarck,  29.79,  a  fall  of  O.QP  inch,  SW.,  clear. 
22d,  depression  central  in  northern  Michigan,  but  with  slight  energy;  lowest  barometer 
at  Rscainaba,  29.70,  a  fell  of  0.10  inch,  wind  NW.,  clear.  No  precipitation  has  attended 
the  area  since  its  incipicncy.  23d,  depression  central  in  the  western  portion  of  the  Mid- 
dle Atlantic  Stiites,  tbllowed  in  the  Lower  Lakes  and  Canada  by  northwesterly  winds, 
with  snow.  Albany,  29.56,  a  fell  of  0.40  inch,  S.,  light  snow;  Burlington,  29.48,  a  fell 
of  0.42  inch,  SW.,  cloudy;  New  York,  29.60,  a  fell  of  0.40  inch,  W.,  light  rain.  Dur- 
ing the  day  the  depression  passed  southeastward  off  the  New  England  coast,  followed 
over  the  Middle  Atlantic  States  and  in  southern  New  England  by  northwesterly  winds, 
clear  weather  and  rapidly  rising  pressure.  In  northern  New  England  and  the  Canadian 
maritime  provinces,  northeasterly  winds  with  snow  prevailed.  2ith,  depression  central 
south  of  Nova  Scotia;  Halifax,  29.77,  a  fall  of  0.08  inch,  wind  shifted  from  SSE.  to  NE., 
do.idy;  in  40°  34^  N.,  69°  W.,  NW.,  hard  gale,  very  high  sea.  During  the  day  the  de- 
pression moved  slowly  to  the  northeast,  its  more  rapid  progress  being  hindered  by  alarge 
are  i  of  high  pressure  northwest  of  the  Azores,  within  which  the  barometer  ran^sd  from 
30.20  to  30.73.  25th,  in  43°  10^  N.,  56°  30^  W^,  29.83,  E.,  force  6,  foggy;  in  41°  30^ 
N.,  66**  20^  W.,  29.99,  N.,  force  6,  fair.  During  the  25th  the  high-pressure  area  north- 
west of  the  Azores  remained  about  stationary,  forcing  the  depression  to  change  its  course 
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to  almost  due  north,  pasedng  thence  over  Newfoundland  and  heooming  central  on  the 
28th  south  of  Greenland;  Godthaab,  29.87,  a  Ml  of  0.02  inch,  wind  shifted  irom  &, 
force  6,  snowing,  to  N.,  force  2,  clondy.  27th,  depression  central,  with  increased  energy 
south  of  Iceland;  Godthaab,  29.86,  NE.,  force  2,  lair;  Stykkisholm,  2a88,  a  fall  of  1.07 
inches,  N\V.,  force  6,  cloudy;  Thorshavn,  28.98,  a  fiUl  of  0.56  inch,  SW.,  force  7, 
cloudy;  North  Unst,  29.36,  a  fall  of  0.05  inch,  AY.,  force  6,  cloudy;  the  low  reading  of 
the  barometer  at  this  station  was  probably  as  much  duo  to  the  influence  of  area  No.  XY 
aa  to  the  present  disturbance.  28th,  depression  central  off  the  western  coast  of  Nor?ray; 
lowest  bitfometer  at  Brono,  29.37,  a  fall  of  0.64  inch,  ENE.,  36  miles  per  hour,  cloudy. 
Throughout  Scandinavia  the  pressure  at  all  stations  was  below  29.00,  and  snow,  with 
southwest  to  northwest  winds  prevailed.  In  rear  of  the  depression  the  winds  along  the 
coast  and  over  the  ocean  shifted  to  northwesterly  with  great  force,  reaching  a  velocity  of 
over  70  miles  per  hour  at  Thorshavn.  In  Denmark,  northern  Germany,  and  along  the 
southern  shores  of  the  Baltic  southwest  winds  prevailed  with  velocities  ranging  from  25 
to  75  miles  per  hour  accompanied  by  rain  and  snow.  The  pressure  over  this  region  had 
hardly  recovered  from  the  passage  of  area  No.  XV  and  therefore  the  changes  were  rather 
inconsiderable  except  at  a  few  stations.  29th,  depression  central  in  Finland,  where  bat 
two  days  previous  area  No.  XV  occupied  a  similar  position.  The  isobar  of  29.60  em- 
braced the  whole  of  Euroi>e  north  of  50°  N.,  and  extended  westward  to  40°  W.  The 
central  area  was  enclosed  by  the  isobar  of  28.60,  which  embraced  all  territory  north  of 
60°  N.,  and  between  the  meridians  of  10°  and  40°  E.  Umea,  28.51,  a  fall  of  0.20  inch^ 
NNW.,  force  6,  cloudy;  Haparanda,  28.53,  a  fall  of  0.11  inch,  N.,  cloudy;  Brono,  28.55 
arise  of  0.16  inch,  p].,  fair;  Hernosand,  28.56,  a  fall  of  0.04  inch,  NW.,  fidr;  TVomso, 
28.52,  a  fall  of  0.19  inch,  SW.,  clear;  Archangel,  28.69,  a  fall  of  0.15  inch,  ESE.,  doudv; 
St.  Petersburg,  28.61,  a  fall  of  0.45  inch,  W.,  cloudy;  Dorpat,  28.85,  a  fall  of  0.27  indli. 
WSW.,  light  snow;  Moscow,  29.10,  a  fall  of  0.25  inch,  S.,  cloudy;  Wilna,  29.23,  a  fkll 
of  0.20  inch,  SSW.,  threatening.  Along  the  southern  and  western  shores  of  the  Baltic, 
in  northern  Germany,  Northern  France,  and  in  the  British  Isles,  southwesterly  winds 
with  velocities  ranging  from  20  to  70  miles  per  hour  prevailed,  accompanied  by  rainy  or 
threatening  weather,  with  occasionally  heavy  snow  in  northern  Germany.  A  continua- 
tion of  the  course  of  this  area  will  appear  on  Chart  No.  V,  for  March,  1880.  No. 
XVIII. — ^This  depression  appeared  suddenly  over  Davis  Straits,  north  of  parallel  60°  N. 
on  the  2l8t,  and  probably  crossed  over  Irom  the  region  north  of  Hudson's  Bay.  GrOd- 
thaab,  28.81,  a  fall  of  0.18  inch,  S.,  force  -1,  cloudy.  22d,  depression  central  northwest 
of  Iceland.  Godthaab,  '2\).'M,  a  rise  of  0.50  inch,  S.,  force  6,  snowing;  Stykkisholm, 
29.61,  a  lidl  of  ().:2;>  inch,  S.,  force  2,  raining.  2.'J(1,  depression  central  northeast  of  Ice- 
land. Stykkisholm,  21>.y!),  a  rise  of  0.28  inch,  SW.,  cloudy;  Thorshavn,  29.90,  a  fall  of 
0.25  inch,  calm,  cloudy;  Troniso,  20.;{8,  a  fall  of  0.31  inch,  SW.,  36  miles  per  hour, 
cloudy;  Brono,  29.89,  a  fall  of  0.07  inch,  SW.,  18  miles,  cloudy;  Haparanda,  29.89,  a 
rise  of  0.15  inch,  SW.,  clear.  2'lth,  dei>rcs.sion  central  Ciwtof  the  White  Sea  and  rapidly 
filling  up;  lowest  barometer  at  Archangel,  29.59,  ii  fall  of  0.21  inch,  WSW.,  18  miles 
per  hour,  fair.  During  the  day  the  de^jrcssion  disai)poarcd  over  northwestern  Siberia. 
No.  XVIII. — Like  most  of  its  predecessors  this  do])rc.ssion  moved  rapidly  northeastward 
from  the  Saskatchewan  Valley,  following  closely  the  disiippea ranee  of  the  previous  low 
area.  23tl,  central  north  of  Montana,  inclosed  by  the  Lsobar  of  29. K).  During  the  day 
the  depression  moved  eastward  into  Manitoba,  and  by  the  morning  of  the  24th  was 
central  in  northern  Minnesota,  inclased  by  the  isobar  of  29.40;  Fort  Garry,  29.48,  a  fiUl 
of  0.40  inch,  N.,  eloudv;  Pembina,  29.24,  a  fall  of  0.4()  inch,  ciilm,  fair;  Breckenridge, 
29.30,  a  fall  of  0.58  inch,  SE.,  cloudy;  Saint  I'aul,  29.4;J,  a  fall  of  0.58  inch,  SE.,  cloudy, 
Duluth,  29.48,  a  fall  of  0.55  inch,  Ciilm,  fair.  25111,  depression  central  in  the  southern 
portion  of  the  Upper  I^ke  region;  lowest  barometer  at  Escanaba,  29.30,  a  fall  of  0.36^ 
indi,  NW.,  foggy;  Milwaukee,  29.33,  a  fall  of  0.43  inch,  SW.,  cloudy;  Grand  Haven, 
29.38,  a  fall  of  0.49  inch,  SE.,  light  rain.  Southerly  winds  with  rain  prevailed  through- 
out the  Ohio  Valley,  Lower  Lakes,  and  in  the  Province  of  Ontiirio.  During  the  day  the 
depression  passed  eastward  with  diminishing  pressure  down  the  valley  of  the  Saint 
Lawrence,  and  on  the  following  day  combinecl  with  area  No.  XVI  off  the  coast  of 
Labrailor.  No.  XIX. — While  the  previous  area  was  central  near  the  Upper  Lake 
region,  on  the  2 1th,  this  depression  descended  from  the  Saskatchewan  Valley,  and  on  the 
following  moniing  was  central  in  the  Northern  Koeky  Mountjiin  Slopie;  lowest  barom- 
eter at  North  Platte,  29.34,  a  ri.se  of  0.07  inch,  NW.,  clear;  Denver,  29.66,  no  change, 
W.,  clear;  Cheyenne,  29.55,  a  fall  of  0.10  inch,  W.,  clear.  The  pressure  in  this  region 
had  not  recovered  fnmi  the  influence  of  the  recent  i)a.ssi»ge  of  area  No.  XVIII,  conse- 
quently the  small  changes  noted.  During  the  day  the  depression  moved  very  slowly 
eastward,  with  slightly  increasing  energy,  and  by  the  following  morning  was  central  in 
the  Upper  ^lississippi  Valley.  Owing  to  the  rapid  advance  of  a  high-pressure  area  from 
the  region  north  of  Lake  SujKirior,  the  depression  on  the  two  succeeding  days  was  pre- 
vented from  moving  in  the  usual  course  to  the  eastward,  and  consequently  a  curved  con- 
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dition  of  the  track  is  indicated  upon  the  chart.  In  more  concise  terms,  the  depression 
remained  about  stationary  during  most  of  the  26th  and  27th.  On  the  28th  depression 
central  south  of  Lake  Michigan,  inclosed  by  the  isobar  of  29.80.  Chicago,  29.70,  a  fall 
of  0.30  inch,  N.,  cloudy;  Milwaukee,  29.91,  a  lall  of  0.06  inch,  NE.,  light  rain;  north- 
east to  northwest  winds  with  min  and  snow  prevailed  throughout  the  Upper  Lake 
r^on  and  Upper  Mississippi  Valley,  and  southerly  winds  with  cloudy  weather  in  the 
Ohio  Valley  and  Lower  Lake  region.  29th,  depression  central  in  the  Province  of  Quebec. 
Cornwall,  29.32,  a  fall  of  0.64  inch,  W.,  clear;  Montreal,  29.33,  a  fall  of  0.55  inch,  SE., 
cloudy;  liockliffe,  29.26,  a  fall  of  0.75  inch,  E.,  threatening;  Quebec,  29.40,  a  fall  of 
0.81  inch,  E.,  sleeting.  The  area  of  precipitation  extended  eastward  to  Nova  Scotia 
with  southeasterly  winds.  During  the  day  the  depression  passed  eastward  over  the 
Canadian  maritime  provinces  and  on  the  following  morning  was  probably  central  oif  the 
Nova  Scotia  coast.  The  continuation  of  this  area  will  appear  upon  Chart  No.  V  for 
March,  1880.  No.  XX. — This  depression  appeared  on  the  28th  over  the  ocean,  west  of 
British  Columbia,  and  by  the  morning  of  the  29th  had  entered  that  territory,  the  isobar 
of  29.80  replacing  that  of  30.40  of  the  previous  day.  Kain  and  snow  with  southerly 
winds  prevailed  in  Oregon  .and  Washington  Territory,  and  with  easterly  winds  in  the 
Northern  Plateau  region;  Olympia,  29.74,  a  fall  of  0.50  inch,  S.,  light  snow;  Portland, 
Oreg.,  29.98,  a  fall  of  0.40  inch,  SE.,  cloudy.  The  continuation  of  this  area  will  appear 
upon  Chart  No.  V  for  March,  1880.  Of  those  areas  charted  as  coming  directly  from  the 
ooean,  the  following  descriptions  are  given:  No.  IV. — This  depression  appeared  on  the 
Ist  over  northern  Scandinavia  as  a  continuation  of  area  No.  XXII,  of  Chart  No.  V  for 
Jan  nary,  1880.  Ist,  Tromso,  28.84,  a  fall  of  0.17  inch,  SW.,  29  miles  per  hour,  rain 
and  snow;  Haparanda,  29.30,  a  fall  of  0.25  inch,  SW.,  force  6,  cloudy;  Archangel,  29.17, 
a&ll  of  0.31  inch,  WSW.,  22  miles  per  hour,  cloudy.  During  the  day  the  depression 
passed  rapidly  southeastward  over  the  White  Sea,  and  on  the  2d  was  central  in  western 
Siberia;  Ekaterinburg,  29.16,  a  fall  of  0.38  inch,  WSW.,  27  miles  per  hour,  cloudy; 
Kasan,  29.58,  a  tail  of  0.22  inch,  WSW.,  cloudy.  3d,  depression  central  in  the  valley 
of  the  Obi;  Ekaterinburg,  29.52,  a  fall  of  0.36  inch,  NW.,  cloudy;  Barnaul,  29.58,  a  faU 
of  0.25  inch,  SW.,  45  miles  per  hour,  cloudy;  Yeniseisk,  29.26,  a  fall  of  0.67  inch,  E., 
13  miles,  snowing.  During  the  4th  the  depression  disappeared  in  a  high  pressure  area, 
30.40  over  central  Siberia.  No.  V. — While  area  No.  Ill  was  central  west  of  Iceland  on 
the  3d,  this  depression  suddenly  disappeared  off  the  northwestern  coast  of  Norway; 
Tromso,  28.68,  a  fall  of  0.70  inch,  SW.,  raining;  Brono,  29.26,  a  fall  of  0.41  inch,  SW., 
45  miles  per  hour,  raining;  Hapaninda,  29.27,  a  fall  of  0.34  inch,  SW.,  force  4,  raining. 
4th,  depression  central  southeast  of  the  White  Sea;  Archangel,  29.21,  a  fall  of  0.28  inch, 
WNW.,  18  miles  per  hour,  cloudy;  Kasan,  29.14,  a  fall  of  0.59  inch  W.,  13  miles,  light 
snow;  Ekaterinburg,  29.30,  a  fiill  of  0.22  inch,  S.,  cloudy.  5th,  depression  central  east 
of  the  Ural  Mountains;  Ekaterinburg,  29.28,  NW.,  cloudy;  Barnaul,  29.93,  a  rise  of 
0.02  inch,  SW.,  fair;  Yeniseisk,  29.99,  a  rise  of  0.24  inch,  wind  shifted  from  SW.  to  E., 
dear.  6th,  depression  probably  central  between  the  Obi  and  Yenisei  Rivers.  As  area 
No.  Ill  appeared  central  in  northern  Eussiaon  this  date  and  in  about  the  same  latitude, 
an  elongated  area  of  barometric  minima  (29.40)  formed  in  connection  with  the  two  de- 
pressions and  ran  eastward,  north  of  50°  N.,  between  the  meridians  of  30°  and  90°  E., 
with  the  lowest  pressure  at  Ekaterinburg,  29.32,  a  rise  of  0.04  inch,  WSW.,  13  miles 
per  hour,  cloudy;  Barnaul,  29.48,  a  fall  of  0.45  inch,  SW.,  45  miles  per  hour,  cloudy; 
Yeniseisk,  29.57,  a  fall  of  0.42  inch,  S.,  cloudy;  by  morning  of  the  7th  the  depression 
had  passed  east  of  the  Yenisei  and  during  the  day  disappeared  over  central  Siberia  under 
the  influence  of  a  high  pressure  area,  30.60.  No.  XII. — After  the  passage  of  area  No. 
VIII  northeastward  north  of  parallel  50°  N.  on  the  10th,  the  influence  of  its  energy 
still  remained,  and  was  eflective  in  developing  in  the  vicinity  of  40°  N. ,  35°  W. ,  another 
storm  of  great  severity.  The  following  reports  from  logs  of  vessels  indicate  the  violent 
effects  of  an  attempted  restoration  of  atmospheric  equilibrium  in  rear  of  advancing  area 
No.  VIII  and  which  were  instrumental  in  forming  area  No.  XII:  10th,  in  42°  N.,  55° 
W.,  WSW.,  NW.,  and  NNW.,  violent  gales  with  squalls  of  rain,  very  heavy  sea;  in  42° 
N.,  67°  W.,  W.  to  NW.,  hard  gale  with  high  confused  sea;  in  42°  31^  N.,  54°  31^  W., 
NW.,  heavy  storm  with  squalls  of  rain;  in  48°  15'  N.,  49°  10'  W.,  NNW.  gale  with 
thick  snow,  encountered  large  fields  of  drifting  ice  and  icebergs  between  46°  54'  N.  and 
48°  15'  W.,  in  41°  30'  N.,  41°  30'  W.,  heavy  westerly  gales,  high  sea.  11th,  in  45° 
N.,  46°  W.,  NW.  to  NNW.,  \'iolentto  moderate  gales,  rain  and  snow  squalls,  high  con- 
fused sea;  in  about  45°  N.,  35°  W.,  terrific  westerly  gale  with  high  cross  sea,  which  at 
times  burst  into  the  saloon,  one  man  washed  overboard,  steamer  made  only  80  miles  in 
over  twenty-four  hours;  in  48°  24'  N.,  33°  13'  W.,  NW.,  terrific  gale,  very  high  sea;  in 
47°  13'  N.,  34°  W.,  SW.  and  WNW.  hurricane,  changing  the  gale  from  SW.  to  NW. 
with  tremendous  high  sea.  On  the  12th  the  depression  was  probably  central  north  of 
the  Azores,  the  winds  at  Angra  and  Ponta  Delgado  shifted  from  W.  to  S.,  with  falling 
barometer.    In  47°  N.,  38°  W.,  SE.  to  NW.,  fresh  gale,  high  head  sea;  in  46°  33'  N., 
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39°  W.,  SW.  to  NW.,  violent  gale,  with  **firightfhl"  sea;  in  49*>  34^  N.,  28°  W  W., 
NW.,  strong  gale,  hard  squalls,  high  sea;  in  49°  19'  N.,  21°  60'  W.,  W.  to  N.,  hard  gale, 
very  high  sea;  in  44°  N..  23°  W.,  hurricane  from  SSE.,  vessel  thrown  on  beams  end;  in 
42°  35'  N.,  35°  55'  W.,  **terrible"  gale  from  SW.  to  W.,  lasting  eighteen  hours;  in  43° 
02'  N.,  34°  22'  W.,  strong  gale  veering  from  SW.  to  NW.,  with  high  seas,  7  p.  m.  ter- 
rific gale  from  W.,  very  high  sea,  smashing  boats  and  clearing  decks,  four  seamen  lost 
and  vessel  thrown  on  beams  end.  13th,  depression  central  in  about  50°  N.,  20°  W.  In 
50°  15'  N.,  17°  38'  W.,  28.86,  SSW.,  moderate  gale,  hea^y  rain;  in  51°  26'  N.,  34°  SC 
W.,  29.43,  NNW.,  force  9,  heavy  northerly  sea;  in  46°  10'  N.,  43°  W.,  ESE.  to  NW., 
heavy  gale,  high  head  sea;  in  44°  39'  N.,  43°  48'  W.,  E.  to  N.  with  hurricane  force,  ship 
on  beams  end,  squalls  of  rain  and  snow  with  a  "frightful"  sea;  in  48°  40'  N.,  34°  38' 
W.,  SE.  and  variable,  strong  gale,  high  confused  sea;  in  50°  00'  N.,  13°  W.,  southwest 
hurricane  with  tremendous  sea,  3  a.  m. ,  heavy  sea  swept  decks,  noon,  wind  shifted  to 
WNW.,  and  blew  with  great  violence  imtil  midnight,  when  it  changed  to  WSW.,  with 
heavy  squalls  of  rain;  in  49°  N.,  25°  W.,  barometer  28.10,  violent  gale  from  SW.,  wind 
suddenly  changed  to  WNW.  in  a  most  violent  squall  and  blew  a  perfect  hurricane,  3  p. 
m.,  tremendous  westerly  sea,  5  p.  ni.,  heavy  cross  sea  sweeping  decks;  in  45°  N.,  23* 
W.,  terrific  gale  from  SW. ;  in  43°  N.,  28^  W.,  hurricane  from  NW.,  lasting  forty-ei^t 
hours;  in  42°  N.,  30°  W.,  ''hurricane  from  SE.  all  around  the  compass  by  W.,  lasting 
twenty-four  hours."  14th,  depression  moved  slowly  northward  and  during  the  day 
combined  with  area  No.  X,  then  central  south  of  Iceland.  In  47°  57'  N.,  28°  W., 
NW.,  violent  gale,  terrific  squalls,  heavy  sea;  in  51°  N.,  13°  33' W.,  S.  and  W.,  strong 
gale,  high  sea;  in  50°  N.,  22°  40'  W.,  SE.,  SW.,  and  NW.,  strong  gale,  very  high  con- 
fused sea.  The  continuation  of  this  severe  storm  is  fully  considered  under  the  head  of 
area  No.  X,  with  which,  after  the  14th,  it  became  identified  and  together  proved  the 
most  violent  and  extensive  atmospheric  disturbance  of  the  month. 

TEMPEKATUliE  OF  THE  AIB. 

The  distribution  of  mean  atmospheric  temx)erature  over  the  United  States  and  Canada 
for  the  month  of  January,  1882,  is  exhibited  by  lines  of  equal  thermometric  mean  values 
upon  Chart  No.  II.  The  table  of  mean  and  comparative  temperatures  in  the  right-hand 
comer  of  the  chart  shows,  in  the  first  column,  the  averages  for  the  month  throughout 
the  various  districts,  as  deduced  principally  from  observations  taken  at  Signal  Service 
stations.  In  the  two  remaining  columns  are  shown  the  means  for  the  present  month, 
and  the  departures  of  such  means  from  the  average  for  many  years.  The  temperature 
is  everywhere  above  the  normal,  except  in  New  England  and  west  of  the  110th  meridian. 
The  single  large  area  of  excess  covers  the  central  portion  of  the  country,  where  the  de- 
partures range  from  1°.2  in  the  Middle  Atlantic  States  to  5°.  6  in  the  Missouri  Valley. 
The  largest  area  of  deficiency  embraces  the  extreme  western  portion  of  the  United  Stat^, 
where  the  departures  range  from  1°.0  in  the  Southern  Plateau  to  4°.  6  in  the  Middle 
Plateau,.  As  a  means  of  interesting  comparison,  the  following  maximum  departures  from 
the  normal  are  given  for  eax:'h  year  since  1873,  together  with  the  corresponding  districts: 
1874,  -f6°.9  Ohio  Valley  and  Tennessee,  -f  6°. G  Middle  Atlantic  States,  and  -f6°.2Lower 
Lake  region;  1875, —13°.  1  Minnesotaand— 11°.  6  Upper  Mississippi  Valley;  1876,  4-9°.  0 
Ohio  Valley  and  Tennessee  and  -f-7°.7  Upper  Mississippi  Valley;  1877,  — 5°. 4  Middle 
Atlantic  States  and  —5°. 8  Lower  Lake  region;  1878,  -f-13°.3  Minnesota  and  +12°. 3 
Upper  Mississippi  Valley;  1879,  —2°. 8  Middle  Atlantic  States  and  —2°. 6  Lower  Lake 
region;  1880,  -|-l'^°-«'>  Up|>er  Mississippi  Valley,  -f-14°.8  0hio  Valley  and  Tennessee,  and 
-l-13°.3  South  Atlantic  and  West  Gulf  States  1S81.  — <)°.8  Missouri  Valley  and  — 8°.9 
t!>outheaat  Kocky  Mountain  ^Slope. 

Deviations  from  mean  ttrnpnatuntf. — Under  this  heading  departures  exhibited  by  re- 
ports from  the  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative  tem- 
peratures on  the  right-hand  side  of  Chart  No.  1 1.  The  rollowinj;  items  of  iniiK)rtance  in 
connection  with  this  subject  are  reported  by  voluntary  observers:  Connecticut :  Southing- 
ton,  mean  temperature,  24°.:?,  or  1°  above  the  mean  for  the  piust  eleven  years.  Illinois: 
Riley,  mean  temperature,  20°.6,  or  2°.l  above  the  mean  for  pa'^t- nineteen  years.  Indi- 
ana: Vevay,  mean  temperature  considerably  above  the  average  for  the  month.  Katisas: 
Yates  Centre,  mean  temperature,  30°.  5,  or  4°.  4  above  the  average  for  the  pa.st  two  years. 
Lawrence,  mean  temperature  32°.  68,  or  5°.  56  above  the  average  for  the  past  fourteen 
years.  Manhattan,  mean  temi)erature  31°.  67,  or  6°.  82  alwve  the  average  for  past  twenty- 
two  years;  five  Januarys  during  this  period  have  been  warmer,  viz:  1859, 1863, 1876, 1878, 
andl880;  the  coldest  January  duringthepasttwenty-two  years  occurred  in  187.1,  meantem- 
jicrature  15°.07.  laioa :  Clinton,  mean  temperature  considerably  alx)vc  the  average. 
Maine:  Grardiner,  mean  temperature  15°.75,  or  2°.  12  below  the  average  for  the  past  forty- 
six  years.  Maryland:  Fallston,  mean  temperature  30°. 30,  or  0°.31  below  the* average 
for  the  past  eleven  years;  during  that  period  the  highest  January  mean,  40°.  13,  occurred 
in  1880,  and  the  lowest,  25°.05,  occurred  in  1881.     Michigan :  Thomville,  mean  tern- 
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perotnre  S6°.0,  or  4°.  0  above  the  average  for  BCTeraljeon.  Msmuri:  Sajnt  Lonis,  MU- 
sonri  Weather  Service  reports,  mean  temperature  dightlyabove  the  average  for  the  past 
fbrty-flve  jeats.  New  Hampshire;  Contoocookville,  mean  temperature  ^°.6,  or  about 
V.O  below  the  average  for  tne  past  twelve  years.  Ne\c  York :  Palermo,  mean  tempera- 
ture 20''.3,  or  0°.8  below  the  average  for  the  past  twenty-nine  years;  wannest  January 
dnrin((  that  period  occurred  in  1880.  niKin  ttmperatqre  29°. 4,  and  the  coldest,  12°.e,  oc- 
curred Id  1881;  the  lowest  tcmperaturerecordeddnring  that  period  was — 31°  in  January, 
1857.  North  Vojney,  mean  temperature  aS^.a!),  or  0''.48  below  the  average  for  the  past 
fonrteen  yeare;  warmest  January  during  that  period  occurred  in  1860,  mean  temperature 
31°.82;  coldest  Januaryoccurred  in  1B81,  mean  temperature  IS^.IS;  the  lowest  tempera- 
ture recorded  diuiog  the  past  fourteen  years  was — 19°,  January  23, 1871.  Ohio:  North 
Lewisbui^,  mean  temperature  29°.  40,  or  1°.03  above  the  mean  for  the  past  flfty-one 
yeais.  Vermonl;  Woodstock,  mean  temperatare  16°.  4,  or  about  1°  above  the  average  for 
the  past  flfleen  years;  highest  January  mean  during  that  period,  23°. 8,  occurred  in  1680; 
lowest,  6°.B,  occurred  in  187.'j,  IPojrt  Virgima:  Helvetjn,  mean  temperature  35°.0,  or 
2°.29  above  the  average  for  the  past  sin  years;  Wytheville,  mean  temperature  36°. 4,  or 
0°.8  above  the  average  for  the  past  seventeen  years. 

Table  of  mtaiviitm  and  rafnimMm  temperalum  for  January,  1862. 
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Eangfi  of  lemffratsTC  al  ^ifiuat  tkrticf  ulalionn. — Itimthly  mnjK'R  in  general  varied  from 
40°  to  00°  over  the  countrj'  cust  ol'  tlic  Uocky  Monntuins,  und  Irom  45°  to  70°  wcstvaid 
to  the  Pacific  Tlie  Biiiu11(«t  niniiwi  are ;  Siin  FrantL«co,  '21°;  Kfv  WfHt,  'J.'i";  I'ortland, 
Orcg.,  1KJ°;  San  nicgo,  :[0°;  Tort  EadR,  Ul":  Itwl  Jiliiiriiml  New  Orleans,  :j:!°;  Olympia, 
35°;  IlatteruB,  30";  Ualveston  ami  Tuulft  liussa,  :E8°.  Tlie  liircvst  are :  ^'e^v  Chicago, 
Mont,  00°;  Teiry'H  I-aiidhig.  Mont.,  m";  Fort  Bunton.  87°;  Sniitliville,  Dak.,  Port 
Sliaw,  Mont,  ami  Preucott,  Ariz.,  711°;  Fort  Custer,  TT°;  Conin  Supply,  Ind.  T,,  76°; 
Burlington,  Vt,  Fort  Assinniboinc,  Miiut.,  unil  SaiDt  Vintxnt,  71°;  Mount  Wm^ing- 
ton  and  Fort  Mis3onl;i,  73°;  Kapid  City,  Dulc.,  Fort  Buforii  and  Cheyenne,  72°;  Dulath, 
71°;  Fort  Elliott,  Tex.,  70°.  The  daily  ranges  varietl  in  the  different  districts  as  Tollows: 
New  England,  S(>°  at  New  Shorcham  to  37°  at  Eafitport  and  47'  on  the  suniniit  of  Mount 
Washington;  Middle  Atlantic  States,  31°  atLynchburgh  to  34°  at  Allianyand  Bamegst 
and  37°  at  Chineoteague ;  South  Atlantic  Ktateu,  23°  ut  Charleston  to  2!l°  at  Atlanta  and 
32°  at  Portsnioath;  Florida  I'eninsula,  lU"  at  Key  West  lo  18°  at  Cedar  Keys  and  "21°  at 
Fnnta  lianea;  fiwtem  Gulf  States,  33°  at  Mohile,  24°  at  Sew  Orleans  and  28°  at  Mont- 
gomery; Western  Gulf  States,  28°  at  Port  Kada  to  30°  at  Indianola  and  41°  at  Denison 
and  Fort  Gibson;  Uio  Grande  Valley,  26°  at  Itrownsiille  to  32°  at  Eagle  Pass  and  35°  at 
Castroville;  Ohio  Valley  and  Tennessee,  '21°  at  Columbus  to  '20°  at  rittsburgh  and  34° 
at  Indianapolis;  Lower  Lake  region,  24°  at  Detroit  and  Toledo  to 2!)°  at  Buffalo  and  34° 
at  Oswego;  Upper  Lake  region,  23°  at  Grand  Havrn  to:t7°  at  Duluth  and  41°  at  Alpena; 
Extreme  Northwest,  41°  at  Saint  Vincent  to  44°  at  Fort  Bnl'ord  and  53°  at  Bismarck; 
Upper  Mississippi  Valley,  30°  at  Keokuk  lo  30°  ut  Saint  Paul  and  42°  at  Saint  Louis; 
MiBBOQri  Valley,  27°  at  Leavcnwortli  to  44°  at  Yunkfon  and  'sO"  iit  Huron;  Northern 
Slope,  3<J°  at  Cheyenne  to  40°  at  Deadwood  and  50°  at  Fort  Custer;  Middle  Slope,  41°  at 
Dodge  City  to  44°  at  Denver  and  48°  at  Fort  Elliott;  Southern  Slope,  :(4°  at  Fort  DaTis 
to  40°  at  Henrietta  and  45°  at  Concho;  Northern  Plateau,  23°  at  UniatJlla  to  32°  at  Mi»- 
Bonia  and  35°  at  Eagle  Kock;  Middle  Plateau,  31°  at  f^alt  I,ake  City  to  28°  at  Piocheond 
40°  at  Winnemnc'ca;  Southern  Plateau,  M"  at  Santa  FC  to  4(i°  at  La  Mefiilla  and  48°  at 
Preseott;  Northern  Parilic  coiwt,  16°  at  lioscbnrgh  to  i7°  at  Portland  and  21°  al  Olym- 
pia; Middle  Pacific  coast,  11°  at  San  Francisco  to  21°  at  Sacramento  and  31°  at  Bed 
Blnff;  South  Pacific  raoat,  38°  at  Los  Angeles  to  32°  at  Visalia  and  48°  at  Campo. 
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Frosts, — In  the  various  districts  they  were  reported  on  the  following  dates :  New  En- 
gland, Ist  to  8th,  10th  to  3l8t;  Middle  Atlantic  States,  Ist  to  8th,  10th,  11th,  12th,  14th, 
15th.  17th  to  26th,  28th  to  Slst;  South  Atlantic  States,  Ist  to  5th,  22d  to  26th,  30th,  31st; 
Florida  Peninsula,  Cedar  Keys,  2d,  3d,  31st;  !East  Gulf  States.  2d,  3d,  23d;  West  Gulf 
States,  2d,  11th,  17th,  18th,  19th,  22d,  23d,  29th,  30th,  3l8t;  Rio  Grande  Valley,  Ist,  2d, 
16th,  18th,  21st,  31st;  Ohio  Valley  and  Tennessee,  1st  to  7th,  9th,  10th,  12th,  14th  to  25th, 
28th  to  31st;  Lower  Lake  region,  1st  to  31&t;  Upper  Lake  region,  1st  to  31st;  extreme 
Northwest,  1st  to  3l8t;  Upper  Mississippi  and  Missouri  Valleys,  Ist  to  3l8t;  Northern 
Slope,  Ist  to  3l8t;  Middle  Slope,  Ist  to  6th,  8th  to  3l8t;  Southern  Slope,  12th,  16th  to 
19th,  22d,  23d,  29th,  30th,  3l8t;  Southern  Plateau,  1st,  2d,  4th  to  Slst;  Middle  Plateau, 
1st  to  4th,  8th,  9th,  10th,  13th  to  31st;  Northern  Plateau,  3d,  7th,  12th,  13th,  15th,  16tli, 
19th  to  25th ;  North  Pacific  Coast  r^on,  9th  to  12th,  15th  to  22d ,  25th,  27th  to  30th ;  South 
Pacific  Coast  region,  Ist,  3d  to  23d,  25th  to  3l8t. 

Ice, — Regarding  its  formation  in  the  northern  sections,  this  subject  is  considered  else- 
where in  the  Review  under  the  head  of  Ice  in  rivers  and  harbors.  The  following  are  ex- 
ceptional cases  of  ice  formation  in  the  southern  sections  of  the  country  :  Augusta,  Ga. ,  2d, 
23d;  JacksonvUle,  Fla.,  2d;  Sloop  Point,  N.  C,  2d;  Portsmouth,  N.  C,  2d,  3d,  23d-, 
Pensaoola,  Fla.,  2d;  Indianola,  17th;  Victoria,  Tex.,  17th;  Cuero,  Tex.,  17th,  19th;  Ma- 
son, Tex.,  17th,  19th;  Eagle  Pass,  Tex.,  17th;  Tucson,  Ariz.,  18th;  Florence,  Ariz.,  9th, 
10th,  11th;  Los  Angeles,  Cal.,27th;  San  Diego,  Cal.,  29th;  Red  Bluff,  Cal.,  9th,  10th  to 
14th,  18th,  24th;  Visalia,  Cal.,  11th,  12th,  13th;  Point  San  Jos^,  Cal.,  13th,  14th;  Saint 
Augustine,  Fla. ,  2d,  very  thin. 

Low  temperatures. — The  following  are  notable  instances  of  extremely  cold  weather  in 
various  portions  of  the  country  attending  the  development  and  progress  of  areas  of  high 
barometer:  California:  San  Jos^,  13th,  weather  excessively  cold  during  the  past  three 
days.  Marysville,  13th,  "  phenomenally  cold  weather "  for  past  two  days;  during  the 
night  of  the  12th  ice  formed  in  gutters  sufficient  to  bear  a  man^s  weight;  temperature  9° 
below  freezing.  North  San  Juan,  13th,  coldest  weather  for  many  years  past;  tempera- 
ture 10°  to  14°  below  freezing.  Stockton,  13th,  coldest  weather  for  many  years;  ice  one 
inch  thick  near  the  town.  Fresno,  13th,  weather  for  past  forty-eight  hours  coldest  ever 
experienced;  ice  formed  during  night  and  in  shady  places  remained  all  day;  temperature 
21°  above  zero.  San  Buenaventura,  13th,  weather  extremely  cold ;  lambs  and  sheep  dying 
from  exposure.  Los  Angeles,  13th,  severest  weather  ever  known  in  southern  California; 
**  hills  all  around  the  city,  down  almost  to  the  plains,  white  with  snow."  Merced,  13th, 
coldest  weather  for  several  years;  ice  formed  more  than  one-half  inch  in  thickness. 
Alta,  13th,  minimum  temperature  22°  below  freezing;  reservoirs  frozen  sufficient  to  per- 
mit skating;  all  mining  ditches  frozen,  rendering  them  temporarily  useless.  Yreka, 
13th,  minimum  temperature  25°  below  freezing;  coldest  weather  for  several  years. 
Campo,  12th,  minimum  temperature  6°. 5,  lowest  for  several  years.  San  Gorgonio, 
month  remarkable  for  continued  low  temperatures;  minimum  temperature  19°  on  the 
12th,  lowest  for  many  years.  Canada:  Parry  Sound,  24th, — 38°.  Saugeen,  24th, — 16°. 
Port  Stanley,  24th,  —10°.  Toronto,  24th,  —18°.  Kingston,  24th,  —19°.  Montreal, 
24th,  —26°.  Anticosti,  24th,  —16°.  Quebec,  24th,  —26°.  Connecticut:  Hartford, 
24th,  10°  to  18°  below  zero,  and  in  the  surrounding  towns  as  low  as  — ^20°.  Southing- 
ton,  25th,  minimum  temperature  — 14°,  coldest  day  in  past  twenty-five  years.  Massa- 
chusetts :  Boston,  24th,  reports  from  different  parts  of  New  England  show  the  thermometer 
to  have  fallen  from  10°  to  37°  below  zero.  Worcester,  24th,  coldest  weather  for  past 
twelve  years;  in  various  parts  of  the  city,  thermometer  Irom  12°  to  20°  below  zero;  in 
some  portions  of  the  country,  the  temperature  fell  to  — 26°.  Missouri:  Saint  Joseph, 
16th,  coldest  day  of  the  season;  temperature  5°  above  zero.  Carrollton,  16th,  lowest 
temperature  yet  recorded  for  the  season.  Joplin,  16th,  coldest  of  the  season.  Carthage, 
16th,  coldest  of  the  season.  Montana :  Fort  Missoula,  29th,  minimum  temperature  — 31°, 
lowest  since  station  was  opened.  New  Bruns^cick:  Saint  Johns,  18th,  minimum  tem- 
perature — 28°,  weather  exceedingly  severe.  Nevada :  Halleck,  12th,  coldest  weather 
for  several  years;  temperature  30°  below  zero.  Wells,  12th,  exceedingly  cold  weather; 
temperature  30°  below  zero.  Elko,  12th,  temperature  25°  below  zero.  Carlin,  12th, 
temperature  27°  below  zero;  coldest  weather  ever  experienced  here.  New  Jersey:  Long 
Branch,  24th,  temperature  — 8°;  preparations  made  for  cutting  ice.  Red  Bank,  24th, 
North  Shrewsbury  River  frozen  over;  coldest  weather  for  several  years.  New  Hamp- 
shire :  Colebrook,  24th,  weather  almost  unendurable  for  the  i)ast  two  days.  Portsmouth, 
24th,  temperature  — 24° ;  several  vessels  put  into  lower  harbor,  heavily  encased  in  ice 
and  unable  to  proceed  further;  crews  suffered  intensely  from  extreme  cold,  and  in  some 
cases  were  frost-bitten;  fishermen  report  the  most  "  intense  weather*'  at  sea  that  it  has 
ever  been  their  lot  to  experience.  Contoocookville,  24th  and  25th,  minimum  tempera- 
ture — 15°;  coldest  days  during  the  past  eleven  years.  Rhode  Island:  Providence,  24th, 
coldest  day  of  the  season;  thermometer  from  10°  to  15°  below  zero.  Newport,  24th, 
coldest  weather  for  past  ten  years,  temperature  — 6°;  public  schools  closed,  as  it  was 
found  impossible  to  heat  them.    New  York :  Norwich,  24th,  — 33°;  Poughkeepsie,  24thy 
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all  points  along  the  river  and  from  the  interior  of  the  river  counties  reported  the  expe- 
rience of  intense  cold;  thermometer  16®  to  20°  below  zero.  Rochester,  24th,  — ^7**.  8a- 
janac  Lake,  24th,  —40°.  Plattsbuigh,  24th,  —25°.  Keesville,  24th,  —24°.  Port 
Henry,  24th,  —22°.  Ticonderoga,  24th,  —25°.  Whitehall,  24th,  —35°.  Glen»8  Falls, 
IMth,  —26°.  Lake  George,  24th,  —25°.  Saratoga,  24th,  —36°.  Vemwnt:  Burlington, 
IMth,  maximum  temperature  —-4°,  minimum  temperature  — 24°.  8;  coldest  day  since 
1857. 

PRECIPITATION. 

The  general  distribution  of  rainfall  over  the  United  States  and  Canada  for  the  month 
of  January,  1882,  is  exhibited  upon  Chart  No.  Ill  from  the  reports  of  over  500  stations. 
From  the  table  in  the  left-hand  comer  of  the  chart  is  obtained  a  monthly  average  for 
each  of  the  various  districts,  determined  from  the  records  of  Signal  Service  stations, 
<»vering  a  period  of  several  years,  to  which  is  subjoined  a  comparison  of  the  present 
month  with  such  averages.  Upon  comparison  with  the  chart,  the  tabulated  averages 
«how  four  very  irregular  areas  of  excess  and  deficiency.  The  former  condition  prevails 
4ind  the  areas  embrace  the  entire  eastern  portion  of  the  countiy,  except  the  South  Atlan- 
tic States  and  the  Florida  Peninsula,  while  to  the  west  of  the  Mississippi  they  include 
the  extreme  Northwest,  Middle  and  Southern  Slopes,  Western  Gulf  States,  Rio  Grande 
Talley,  and  the  Southern  and  Northern  Plateaus.  The  departures  of  excess  range  from ' 
4).  11  inch  in  the  Lower  Lake  region  to  9.92  inches  in  Tennessee.  The  excess  in  this 
Btate,  for  the  present  month,  is  the  largest  and  most  remarkable  since  the  opening  of  Sig- 
nal Service  stations.  The  most  serious  floods  have  resulted  from  this  marked  and  sua- 
<len  increase  of  precipitation,  and  the  consequent  damage  to  property  has  been  almost 
without  precedent.  The  areas  of  deficiency  are  comparatively  small  and  widely  sepa- 
rated, and  the  departures  range  from  0.11  inch  in  the  Middle  Plateau  to  4.42  inches  in 
the  Middle  Pacific  Coast  region.  The  defioiency  on  the  Pacific  Coast,  especially  in  the 
two  northern  districts,  is  very  large  and  quite  unusual  for  the  month.  As  a  means  of 
interesting  comparison,  the  following  maximum  departures  from  the  normal  are  given 
for  each  year  since  1873,  together  with  the  corresponding  districts :  1874,  large  excess, 
Lower  Lake  region;  1875,  +3.02  inches.  South  Atlantic  States;  1876,  -i-3.15  inches, 
Ohio  Valley  and  Tenneasee,  and  — 2. 15  inches.  South  Atlantic  States ;  1877,  — 1. 50  inches, 
Pacific  Coast  regions,  and  — 0.95  inch,  Western  Gulf  States;  1878,  -f-3.7G  inches.  Middle 
and  South  Pacific  Coast  rep^ions,  and  -f-2.17  inches,  New  England;  1879,  -f-3.43  inches, 
Tennessee,  and — 2.12  inches.  Eastern  Gulf  States;  1880,  -f  G.21  inches,  Portland,  Oreg., 
— 3.05  inches,  Eastern  Gulf  States,  and  — 2.45  inches,  Middle  and  South  Pacific  Coast 
regions;  1881,  -f3.80  inches,  Florida  Peninsula,  and  -|-3. 02  inches.  Eastern  (Julf  States. 

Deviations  from  avcnujc  pncipilation. — Under  this  heading  departures  exhil)ited  by  the 
reports  from  regular  Signal  Service  stations  arc  shown  in  the  table  of  comparative  monthly 
rainfalls,  as  published  in  the  lower  lellt-hand  comer  of  Cliart  No.  III.  The  following 
items  of  importance  in  connection  with  this  subject  are  reported  by  voluntary  observers: 
California:  Kio  Vista,  monthly  rainfall  considerably  below  the  average.  Connecticut: 
Southington,  monthly  rainfall  considerably  alx>ve  the  average.  Illinois:  Kiley,  monthly 
rainfall  1.57  inches,  or  0.27  inch  below  the  average  for  the  jjast  twenty-one  years.  In- 
diana: Vevay,  monthly  rainfall  considerably  below  the  average.  Kansas:  Yates  Cen- 
tre, monthly  rainlall  0.25  inch  above  the  average  for  the  piust  two  years.  I>awrence, 
monthly  rainfall  0.70  inch,  or  0,56  inch  below  the  average  for  the  past  fourteen  years. 
3Ianhattan,  monthly  rainfall  0.42  inch,  or  0.28  inch  below  the  avenigolbr  the  piust  twenty- 
two  years;  the  largest  niinfall  (2.35  inches)  during  this  period  (K!cuiT<'d  in  1878,  and  the 
lowest  (0.05 inch)  occurred  in  1870.  Wellington,  monthly  rainlall  1 .05  incihes,  or  0.59  inch 
above  the  average  for  the  past  three  years.  Imca :  Clinton,  monthly  rainfall  considerably 
below  the  average.  Maine :  Gardiner,  monthly  rainfall  3. 5(»  inches,  or  0. 31  inch  above  the 
average  for  tlie  past  forty-six  years.  Maryland :  Fallston,  monthly  rainfall  6.63  inches,  or 
3.40  inches  above  the  average  for  the  past  eleven  years,  and  1.63  inches  more  than  the  nmxi- 
mum  January  rainfall  for  that  period,  which  occurred  in  1877.  Sandy  Springs,  monthly 
rainfall  considerably  above  the  average  for  the  past  ten  years.  Michigan :  Thomville, 
monthly  rainfall  considerably  below  the  avenige.  Mmouri:  Saint  Louis,  Missouri 
"Weather  Service  reports  monthly  rainfall  slightly  above  the  average  for  the  past  forty- 
five  years.  New  Hampshire:  Contoocookville,  monthly  rainfall  3.10  inches,  or  1.10 inch 
above  the  average  for  the  past  twelve  years.  Ne\c  York:  Palermo,  monthly  rainfall  2.95 
inches,  or  slightly  above  the  average  for  the  past  twenty-nine  years;  the  largest  January 
rainfall,  5.30  inches,  occurred  in  1874,  and  the  smallest,  1.50  inches,  occurred  in  1866 
afid  1869;  the  snowfall  for  January,  1882,  is  less  than  for  any  January  during  the  past 
twenty-nine  years.  North  Volney,  monthly  rainfall  2.70  inches,  or  0.56  inch  txilow  the 
average  for  the  past  nine  years.  Tennessee:  Ash  wood,  monthly  rainfall  largely  above 
the  average,  and  the  heaviest  for  the  past  twenty  years.  West  Virginia:  Helvetia, 
monthly  rainlall  9.50  inches,  or  4.56  inches  above  the  average  for  the  jiast  six  years. 
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Wytheville,  monthly  rainfall  7.08  inches,  or  3.56  inches  above  the  average  for  the  past 
sixteen  years. 

8p€ci€d  heavy  rainfalls.— 4tli,  College  Hill,  Ohio,  2.50  inches.  10th  and  11th,  Clarks- 
ville,  Tex.,  2.50  in  nine  hours  and  thirty  minutes.  11th,  Murphy,  N.  C,  2.80.  12th, 
San  Di^o,  Cal.,  2.49;  Poway,  Cal.,  3.79.  12th  and  13th,  Austin,  Tenn.,  3.00  in  thirty 
hours.  15th,  16th,  and  17th,  Murphy,  N.  C,  5.10.  16th,  Memphis,  2.97;  Lexington, 
Mo.,  2.50.  20th  and  21st,  Austin,  Tenn.,  2.60  in  twenty-four  hours.  21st,  Fayette, 
Miss.,  3.00.  24th,  Galveston,  2.60.  27th,  Ashwood,  Tenn.,  2.60.  27th  and  28th,  For- 
rest Hill,  N.  C,  2.90  in  twenty-five  hours.     28th,  Knoxville,  2.97;  Helena,  Ark.,  2.80. 

Larger  monthly  rainfaUs,  including  melted  snow, — Austin,  Tenn.,  18.11  inches;  Ashwood, 
Tenn.,  18.10;  Knoxville,  16.98;  Murfreesborough,  Tenn.,  16.30;  Chattanooga,  14.74; 
:Nashville,  Tenn.,  14.49;  Murphy,  N.  C,  13.95;  Vicksburgh,  13.83;  Decatur,  Ala., 
13.70;  Helena,  Ark.,  13.17;  Memphis,  12.87;  Fayette,  Miss.,  12.70;  Cisco,  Cal.,  11.71; 
yndte  Plains,  N.  Y.,  11.50;  Highlands,  N.  C,  11.32;  New  Ulm,  Tex.,  10.55;  Helvetia, 
^.  Va.,  9.50;  Colfax,  Cal.,  9.09;  Shreveport,  9.08;  Forest  Hill,  N.  C,  8.90;  Ports- 
mouth, Ohio,  8.82;  Paducah,  Ky.,  8.70;  NewShoreham,  R.  I.,  8.57;  Clarksville,  Tex., 
^.50;  Mount  Ida,  Ark.,  8.40;  Little  Rock,  Ark.,  8.17;  Galveston,  8.15;  Confluence,  Pa., 
7.90;  Fort  Gaston,  Cal.,  7.72;  Summit,  Cal.,  7.40;  Green  Springs,  Ala.,  7.36;  College 
•Hill,  Ohio,  7.25;  Charlotte,  N.  C,  7.24;  Mount  Washington,  7.20;  Fort  Canby,  Wash., 
7.16;  Washington,  D.  C,  7.09;  WythevUle,  Va.,  7.08;  Federalsburgh,  Md  ,7.01;  Fort 
Stevens,  Or^.,  6.95;  Cape  Henry,  Va.,  6.92;  New  London,  6.90;  Halifax,  N.  8.,  6.84; 
Jtfoigantown,  W.  Va.,  6.78;  Mobile,  6.77;  Accotink  and  Johnson  town,  Va.,  6.75;  At- 
lantic City,  6.74;  Weldon,  N.  C,  6.64;  Fallston,  Md.,  6.63;  Quebec,  6.68;  Newport,  R. 
L,  6.55;  Evansville,  Ind.,  6.50;  New  Geneva,  Pa.,  6.48;  Sandy  Hook,  6.47;  VineUuid, 
N.  J.,  6.45;  Great  Falls,  Md.,  6.44;  Norfolk,  Va.,  Atlanta,  Ga.,  Poway,  Cal.,  and 
Truckee,  Nev.,  6.40;  Bowling  Green,  Ky.,  6.39;  West  Chester,  Pa.,  6.38;  Cairo,  6.35; 
Flemington,  W.  Va.,  6.33;  Atco,  N.  J.,  6.32;  Jacksonburgh,  Ohio,  6.30;  Louisville, 
^29;  Yarmouth,  N.  S.,  6.21;  New  York,  6.15;  Golconda,  111.,  6.05;  Lenoir,  N.C.,  6.00. 

Smallest  monthly  raivf alls,  including  incited  mow. — Yankton,  0.04  inch;  Mojave,  Cal.,  and 
Fort  Meade,  Dak.,  0.0.3;  Smith  ville.  Dak.,  0.08;  San  Simon,  Ariz.,  0.12;  Huron,  Dak., 
and  Cheyenne,  0.14;  Fort  Keogh,  Mont.,  and  Macon,  Mo.,  0.18;  Fort  Randall  and 
Rapid  City,  Dak.,  Golconda,  Nov.,  Fort  Assinaboine,  Mont.,  and  Fort  Wallace,  Kans., 
0.20;  Fort  Snelling,  jSIinn.,  0.22;  Bismarck  and  Fort  Sully,  Dak.,  and  Coming,  Mo., 
0.23;  Brunswick,  Mo.,  0.23;  Fort  Buford,  Dak.,0.2G;  Hannibal,  Mo.,  and  Punta  Rassa, 
Fla.,  0.30;  Fort  Union,  N.  Mex.,  and  Lemooie,  Cal.,  0.32;  Dead  wood.  Dak.,  and  Fort 
Elliott,  Tex.,  0.33;  Terrace,  Utah,  0.35;  Pioche,  Nev.,  0.38;  Hot  Springs  and  Browns, 
Nev.,  0.39;  Benson,  Ariz.,  Fort  Custer,  Mont.,  Camp  near  Presidio,  Tex.,  Fort  Fetter- 
man,  Wyo.,  and  Tecoma,  Nev.,  0.40;  Manhattan,  Kans.,  0.42;  Newhall,  Cal.,  and  Fort 
Stevenson,  Dak.,  0.43;  Burlington,  Vt.,  and  Fort  Supply,  Ind.  T.,  0.44;  Almota,  Wash., 
Blue  Creek,  Utah,  Terry's  Lauding,  Mont.,  and  Genoa,  Nebr.,  0.45;  North  Platte,  Nebr., 
0.46;  Northfield,  Minn.,  and  Santa  Fe,  N.  Mex.,  0.47;  Fort  Tottcn,  Dak.,  and  Clinton, 
Iowa,  1.48;  Oakland,  Cal.,  0.4J);  Fort  Yate<^,  Dak.,  Fort  Ringgold,  Tex.,  Minneapolis, 
Minn.,  Nora  Sidings,  Iowa,  and  Chillicothe,  Mo.,  0.50. 

Bainy  days. — The  number  varied  in  New  England  from  18  to  26;  Middle  Atlantic 
States,  16  to  24;  South  Atlantic  States,  11  to  24;  Florida  Peninsula,  7  to  8;  East  Gulf 
States,  13  to  22;  West  Gulf  States,  9  to  24;  Rio  Grande  Valley,  12  to  22;  Ohio  Valley 
and  Tennessee,  13  to  27;  Lower  Lake  region,  16  to  25;  Upper  Lake  region,  11  to  22; 
Extreme  Northwest,  6  to  19;  Upper  Mississippi  Valley,  11  to  19;  Missouri  Valley,  4  to 
10;  Northern  Slope,  5  to  14;  Middle  Slope,  3  to  11;  Southern  Slope,  3  to  15;  Southern 
Plateau,  5  to  11;  Middle  Plateau,  9  to  14;  Northern  Plateau,  12  to  20;  North  Pacific 
Coast  rqg;ion,  18  to  23;  Middle  Pacific  Coast  region,  8  to  11;  South  Pacific  Coast  region, 
5  to  9. 

Cloudy  days. — The  number  varied  in  New  England  from  7  to  24;  Middle  Atlantic 
States,  11  to  19;  South  Atlantic  States,  6  to  23;  Florida  Peninsula,  1  to  4;  East  Gulf 
States,  9  to  23;  West  Gulf  States,  3  to  22;  Rio  Grande  Valley,  15  to  25;  Ohio  Valley 
and  Tennessee,  16  to  23;  Lower  Lake  region,  13  to  22;  Upper  Lake  region,  6  to  16;  Ex- 
treme Northwest,  3  to  8;  Upper  Mississippi  Valley,  7  to  14;  Missouri  Valley,  4  to  13; 
Northern  Slope,  3  to  13;  Middle  Slope,  0  to  6;  Southern  Slope,  6  to  17;  Southern  Pla- 
teau, 3  to  10;  Middle  Plateau,  4  to  11;  Northern  Plateau,  12  to  18;  North  Pacific  Coast 
region,  13  to  18;  Middle  Pacific  Coast  region,  5  to  8;  South  Pacific  Coast  region,  3  to  7. 

Snow. — The  dates  on  which  snow  fell  in  the  various  districts  are  as  follows :  New  En- 
gland, 1st  to  31st;  Middle  Atlantic  States,  1st  to  7th,  9th  to  22d,  24th  to  29th,  31st; 
South  Atlantic  States,  1st,  2d,  4th,  5th,  6th,  13th,  17th,  22d,  25th,  29th,  30th,  31st; 
West  Gulf  States,  16th  to  20th,  29th,  30th;  Rio  Grande  Valley,  17th;  Tennessee,  Ist, 
17th,  30th,  31st;  Oliio  Valley,  1st  to  6th,  10th  to  13th,  15th  to  25th,  29th,  30th,  31st; 
Lower  Lake  region,  1st  to  4th,  6th,  7th,  9th  to  17th,  19th  to  25th,  29th,  30th,  31st;  Up- 
ptT  Lake  region,  1st  to  29th;  Extreme  Northwest,  Ist,  3d,  4th,  5th,  7th,  8th,  12th,  13th, 
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17tli  to2l8t,  23d,  24th,  27th,  30th,  3l8t;  Upper  Mississippi  Valley,  1st  to  6th,  8th,  10th 
to  16th,  18th,  20th,  21st,  23d  to  26th,  28th,  30th,  31st;  Missouri  Valley,  1st  to  6th,  Hlh, 
10th,  12th,  13th,  15th  to  18th,  21st,  23d,  24th,  26th,  27th,  30th,  31st;  Northern  81oi>e, 
1st  to  28th,  30th,  31st;  Middle  Slope,  4th,  7th  to  12th,  15th  to  18th,  24th,  25th,  2f)th, 
30th;  Southern  Slope,  16th,  18th,  29th,  30th;  Southern  Plateau,  7th  to  20th,  24th,  25th, 
26th,  28th,  29th,  30th;  Middle  Plateau,  3d,  4th,  6th  to  15th,  18th,  19th,  23d  to  27th, 
30th,  3l8t;  Northern  Plateau,  1st,  3d  to  7th,  9th  to  14th,  16th,  18th,  19th,  20th,  2wid  to 
3l8t;  North  Pacific  Coast  r^on,  8th,  10th,  11th,  25th,  26th,  27th,  30th;  South  Pacific 
Coost  region,  12th  to  15th.  Particularly  heavy  or  remarkahle  snow-falls  were  reported 
as  follows:  Los  Angeles,  Cal.,  13th,  hills  all  about  the  city  white  with  snow.  In  the 
San  Gorgonio  Pass,  two  special  freight  trains  were  blockaded.  The  cuts  in  the  pass  were 
filled  to  a  depth  of  from  six  to  eight  feet  with  drifted  snow.  Beyond  the  pass,  on  the 
Colorado  desert,  it  rained  heavy  all  night.  Riverside,  San  Bernardino  County,  Oftl. ,  13th, 
snow  five  inches  and  still  lulling;  good  sleighing  in  the  orange  groves.  TtiOBon,  Ariz., 
12th,  very  heavy  snow  during  the  night  on  the  desert  west  of  station.  13th,  fierce  snow- 
storm raged  in  the  mountains.  Campo,  Cal.,  13th,  snow  fell  to  the  depth  of  20  inches; 
a  brisk  easterly  wind  prevailed  at  the  time,  which  was  remarkahle  owing  to  the  fact  that 
winds  from  that  point  are  very  seldom  accompanied  by  precipitation;  '*all  communica- 
tion with  the  outside  world  cut  ofi". ''  14th,  ceased  snowing  at  10.20  a.  m.  15th,  nearly 
three  feet  of  snow  on  the  ground;  many  drifts  eight  feet  deep;  most  remarkable  storm 
ever  known  here;  hundreds  of  birds  were  killed  by  exposure  and  stock  suflfcred  severely. 
16th,  all  communication  still  cut  off.  18th,  snow  slowly  disappearing;  rei>ortsfroni  sur- 
rounding country  show  great  losses  in  stock;  roads  still  impassable.  19th,  snow  slowly 
disappearing.  Petersburgh,  Va.,  1st,  snow  fell  to  the  depth  of  10  inches;  trains  delayed 
and  M  trafiic  suspended.  Gore,  Ohio,  4th,  trains  delayed  and  travel  of  all  kinds  gen- 
erally impeded.  Circleville,  Ohio,  4th,  all  railroad  traffic  suspended.  Cincinnati,  4th, 
snow  fell  to  a  depth  of  10  inches,  seriously  impeding  travel.  South  Lee,  Mass.,  31st, 
very  heavy  storm,  continuing  for  twenty-lour  hours,  snow  fell  to  a  depth  of  25  inches;  all 
communication  seriously  interfered  with.  Worcester,  Mass.,  31st,  heaviest  snow  for 
years.  At  many  places  throughout  the  western  jwrtion  of  the  State  it  fell  to  the  depth 
of  from  20  to  25  inches  on  the  level.  Great  obstruction  to  travel,  particularly  on  rail- 
roads; heavy  snow-plows  used  night  and  day  to  keep  the  tracks  clear.  Sherman,  Tex., 
16th,  snow  and  sleet  all  day.  Fredonia,  Kans.,  16tli,  severe  snow  blizzard,  most  violent 
for  several  years;  wind  from  the  north  estimated  at  40  miles  per  hour.  Shreveport,  I>a., 
29th,  snowed  furiously  from  2.25  to  2. 'JO  p.  m.,  the  flakes  being  remarkably  large.  San 
Gorgonio,  Cal.,  12lh,  remarkable  fall  of  snow  in  the  surrounding  country.  From  San 
Ikirnardino  eastward  to  the  e<lge  of  the  desert  and  from  San  Diego  southward,  snow  fell 
to  a  depth  of  from  4  to  15  inches.  There  is  no  record  of  any  such  storm  in  former  years, 
but  some  of  the  old  Mexican  inhabitants  speak  of  a  similar  storm  as  occurring  some  fifty 
years  ago.  The  storm  was  further  notewortliy  from  the  fact  that  it  came  from  the  eas-t 
and  was  accompanied  by  a  violent  gale  from  that  quarter,  whereas  the  east  wind  is  usually 
remarkable  for  its  entire  want  of  moisture. 

Largest  monthly  snowfalls. — Cisco,  Cal.,  81  inches;  Summit,  Cal.,  65.5;  Truckee,  Nev., 
62;  Mount  Washington,  about  54;  Worcester,  Maw.,  53;  Eagle  Kock,  Idaho,  44.1;  Am- 
herst, Mass.,  40;  Boca,  Nev.,  30:  Cornish,  Me.,  36.5;  Alpena,  Mich.,  36;  Dyberry,  Pa., 
35;  Antrim,  N.  II.,  33;  Sprinjriield,  Mass.,  about  32;  Lunenburgh;  Vt.,  31.5;  Ganliner, 
Me.,  31.2;  Ardenia,  N.  Y.,  Grafton,  Auburn,  mid  Ctmtoocookville,  N.  H.,  and  Kowe, 
Mass.,  31.,  Somerset,  Mass. ,  and Orono,  Me.,  30;  Milton,  Pa.,  29.5;  Catawissa,  Pa.,28.6; 
South  Orange,  N.  J.,  28.2;  Dexter,  Me.,  28;  Eastport,  Me.,  and  Thatcher's  Island,  Mass., 
about  27;  Escanaba,  about  26;  Wells,  Nev.,  2^"). 5;  Pn^cott,  Ariz.,  25.3;  New  York  City, 
about  25;  Westborough,  Mass.,  25;  Deer  Park,  Md.,  24.7;  Oswego,  24.6;  Fall  Kiver, 
Mass.,  24.5;  Paterson,  N.  J.,  24.3;  Strafi'ord,  Vt.,  23;  Boston,  about  23;  Chester,  Pa., 
21.7;  Flushing  and  White  Plains,  N.  Y.,  and  Colfax,  Cal.,  21;  Woodstock,  Vt.,  20.5; 
Fallston,  Md.,  Alta,  Cal.,  and  College  Hill,  Ohio,  20;  Williamsport,  Pa.,  about  20;  Johns- 
town, N.  Y.,  19.4;  Emmittsburg,  Md.,  and  Vevry,  ind.,  U);  Grand  Haven,  18.9;  South- 


City,  N.  Mex.,  16.3;  Meadville  and  Gerraantown,  Pa.,  and  Cumberland,  Md.,  16;  Biilti- 
more,  alwut  16;  Flemington,  W.  Va.,  15.2;  Cincinnati,  15.1;  Phillipsburghimd  Somer- 


Waterburgh,  N.  Y.,  13.5;  Port  Huron,  al)Out  13.5;  Moorhead,  Minn.,  13.4;  Carlin,  Xev.. 
13;  Fallsington,  Pa.,  and  Palistide,  Nev.,  12.7;  New  Athens,  Ohio,  and  Neillsville,  Wis., 
12.5;  Embarrass,  Wis.,  Spiceland,  Ind.,  Corinne,  Utah,  Bethel,  Ohio,  and  Accotink,  Va.. 
12;  Indianapolis,  about  11.8;  Weldon,  N.  C,  and  Cairo,  11.7:  New  Shoreham,  R.  I. 
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11.6;  Woodstock,  Md.,  Vineland,  N.  J.,  and  Logan,  Iowa,  11;  Wellsbuigh,  W.  Va.,  10.7; 
Wythville,  Va.,  Promontory,  Utah,  Fort  Missoula,  Mont.,  Winnemucca,  Nev.,  and  North 
Lewisburgh,  Ohio,  10.5;  Eola,  Orcg.,  Kelton,  Utah,  and  Colton,  Cal.,  10. 

Depth  of  snow  on  ground  at  the  end  of  month. — Arizona :  Prescott,  8  inches.  Arkansas: 
Mount  Ida,  4  inches;  Little  Itock,  5  inches.  California:  San  Gorgonio,  4-}  inches.  Col- 
orado :  Pike's  Peak,  C  inches.  ConncctictU :  Southington,  14  inches;  New  London,  4  inches. 
New  Haven,  8  inches.  Dakota:  Fort  Stevenson  and  Huron,  ^inch.  Distriet  of  Columbia: 
Washington,  G  inches.  Idaho:  Eagle  Rock,  8}  inches.  Illinois:  Adna,  3 inches;  Cham- 
paign, J  inch;  Swan  wick,  2  inches;  Springfield,  J  inch;  Cairo,  5  inches.  Indiana:  V^evay, 
5  inches;  New  Corydon,  2  inches;  New  Harmony,  7  inches;  Saint  Meinrad,  5J^  inches; 
Spiceland,  3  inches;  Rising  Sun,  9  inches;  Indianapolis,  2}  inches.  Indian  Territory: 
Fort  Gibson,  2.4  inches.  Iowa:  Guttenburgh,  trace;  Nora  Springs,  \  inch.  Kansas: 
Yates  Center,  Holton,  and  Independence,  1  inch;  Council  Grove,  IJ  inches;  Wellington, 
3  inches;  Dodge  City  and  Leavenworth,  J  inch.  Kentucky :  Kowling  Green,  5.}  inches; 
Louisville,  trace.  Maine:  Orouo,  10  inches;  Gardiner,  15  inches;  Ejistport,  8  inches. 
Maryland:  Woodstock,  11  inches;  Deer  Park,  6  inches;  Sandy  Springs,  o^  inches;  Cum- 
berland, 10  inches;  Federalsburgh,  2^*  inches;  Fallston,  8  inches;  Baltimore,  4  inches. 
Massachusetts:  Springfield,  22  inches;  Fall  River,  7  inches;  Somerset,  14  inches;  Rowe, 
15  inches;  Amherst  and  Worcester,  26  inches;  Tliatcher's  Island,  15  inches;  Boston,  6 
inches.  Michigan:  Nortliport,  5  inches;  Battle  Creek,  \  inch;  Marquette,  IJ  inches; 
Escanaba,  4  inches;  AIikjuu,  3  inches.  Minnesota:  Northlield,  2}  inches;  Saint  Vincent, 
IJ  inches;  Saint  I*aul  and  Duluth,  less  than  1  inch;  Moorhead,  8  inches.  Missouri: 
Springfield,  1  inch;  Saint  Louis,  J  inch.  Montana:  Fort  i\jssinniboine,  1  inch;  Fort  Mis- 
soula, IJ  inches;  Fort  Benton  and  Custer,  2  inches;  Fort  Shaw,  about  1  inch.  Nebraska: 
De  Soto,  trace.  Nevada :  Carson  City,  5  inches;  Winnemucca  and  Pioche,  3  inches.  New 
Hampshire:  Grafton,  20  inches;  Auburn,  18  inches;  Contoocookville,  10  inches;  Mount 
Washington,  17  inches.  N^ew  Jersey :  Vineland,  2  inches;  Freehold,  4 -J  inches;  South 
Orange  12  inches;  Princeton  and  Phillipsburg,  6  inches;  Somerville,  5  inches;  Sandy 
Hook,  2i  inches;  Atlantic  City,  trace.  New  Mexico:  Sante  F^*,  trace  to  6  inches;  Silver 
City,  1  inch.  N-w  York:  Johnstown,  4  inches;  Ardenia,  14 inches;  Flushing,  10 inches, 
Cooperstown,  4  inches;  Waterburgh,  1  inch;  Palermo,  trace;  White  Plains,  4  inches; 
Oswego,  trace;  New  York  City,  13  inches;  Albany,  4}  inches.  North  Carolina :  Murphy, 
1  inch;  Highlands,  i  inch.  Ohio:  College  Hill,  5  inches;  Westerville  and  North  Lew- 
isburgh, 2  inches;  Ruggles,  1  inch;  New  Athens,  5}  inches;  Jacksonburgh,  5  inches: 
Wooster,  IJ  inches;  Columbus,  3}  inches;  Cincinnati,  3}  inches.  Oregon:  UmatiUa,  J 
inch;  Eola,  2  inches.  Pennsylvania:  Dy berry,  22  inches;  Milton,  17i  inches;  Fallsing- 
ton  and  West  Chester,  8  inches;  New  Castle,  3  inches;  Meadville,  2}  inches;  Catawissa, 
15  inches;  Wellsborough,  6  inches;  Pittsburgh,  5  inches;  Philadelphia,  2  inches;  WiU- 
iamsport,  10  inches.  Rhode  Island :  New  Shoreham,  6  inches;  Newport,  5  inches.  Ten- 
nessee: Ash  wood,  2}  inches;  Nashville,  2  inches;  Memphis,  4  inches;  Chattanooga,  1 
inch.  Texas :  Henrietta,  1}  inches;  Denison,  trace.  Utah :  Coalville,  4  inches;  Salt  Lake 
City,  1  to  3  inches.  Vermont :  Newport,  3  inches;  Strafford  and  Woodstock,  6  inches; 
Boilix^gton,  }  inch.  Virginia:  Accotink  and  Wytheville,  5  inches;  Lynchburgh,  3J 
inches.  Washington  Territory :  Dayton,  3  inches;  Olympia,  2  inches.  West  Virginia : 
MoigantownandWellsburgh,  5  inches;  Helvetia,  4  inches;  Flemington,  2  inches.  Wis- 
consin :  Neillsville,  7  inches;  Embarrass,  5  inches;  La  Crosse,  3}  inches;  Madison,  trace. 

Sain  or  snow  from  a  cloudless  sky. — Burlington,  Vt.,  2d,  4th,  light  snow;  22d,  light 
snow  at  intervals  during  the  day  and  night.  Mobile,  10th,  7. 45  p.  m.,  light  rain,  lasting 
about  five  minutes,  during  which  0.01  inch  fell.  Buffalo,  22d,  light  snow.  Dubuque, 
Iowa,  2d,  light  snow  from  8.05  to  8.25  a.  m. ;  Ardenia,  N.  Y.,  IMth,  between  4  and  5 
p.  m. 

HaU. — Portland,  Oreg.,  25th;  San  Francisco,  24th,  during  a  heavy  shower  of  rain  at 
3.40  p.  m.,  hail  was  reported  to  have  fallen  in  several  sections  of  the  city.  Sacramento, 
Cal.,  31st.  Red  Bluff,  Cal.,  23d,  hail-stones  size  of  peas;  25th,  from  5.10  to  5.15  p.  m., 
size  of  peas;  Visalia,  Cal.,  10th,  6  p.  m.,  a  sudden  and  heavy  fall  of  hail  lasting  10  min- 
utes; FortCanby,  Wash.,  3l8t. 

Sleet. — The  dates  on  which  sleet  fell  in  the  various  districts  are  as  follows:  New  En- 
gland, 1st,  6th,  8th  to  11th,  13th,  16th,  26th,  27th;  Middle  AtLontic  States,  4th,  5th,  8th 
to  12th,  16th  to  19th,  22d,  25th,  26th,  28th,  31st;  South  Atlantic  States,  1st,  25th,  26th, 
30th,  31st;  East  Gulf  States,  29th;  West  Gulf  States,  16th,  17th,  18th,  29th;  Rio  Grande 
Valley,  17th;  Ohio  Valley  and  Tennessee,  3d,  4th,  6th,  10th,  12th,  13th,  15th  to  18th, 
24th,  25th,  30th,  31st;  Lower  Lake  region,  6th,  10th,  12th,  21st,  25th ;  Upper  Lake  region, 
6th,  7th,  8th,  13th,  26th;  Upper  Mississippi  Valley,  4th  to  7th,  10th,  12th,  16th,  20th, 
24th,  26th;  Missouri  Valley,  4th,  10th,  16th,  26th,  30th;  Northern  Slope,  North  Platte, 
12th;  Middle  Slope,  10th,  12th,  16th,  20th,  24th;  Southern  Slope,  16th,  17th,  29th; 
Southern  Plateau,  Tucson,  16th;  Middle  Plateau,  Pioche,  24th;  Northern  Plateau,  Fort 
Missoula,  Mont,  2d,  and  Dayton,  Wash.,  25th. 
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BELATTVE  HUBflDITY. 

The  percentage  of  mean  relative  humidity  for  the  month  ranges  as  follows:  New  En- 
gland, from  68  to  77;  Middle  Atlantic  States,  69  to  87;  South  Atlantic  States,  70  to  87; 
Florida  Peninsula,  76  to  79;  East  Gulf  States,  75  to  84;  West  Gulf  States,  71  to  90;  Rio 
Grande  Valley,  78  to  91;  Ohio  Valley  and  Tennessee,  73  to  83;  Lower  lAke  region,  71 
to  86;  Upper  Lake  region,  70  to  87;  Extreme  Northwest,  66  to  95;  Upper  Mississippi 
Valley,  63  to 78;  Missouri  Valley,  64  to  72;  Northern  Slope.  56  to  75;  Middle  Slope,  47 
to  74;  Southern  Slope,  48  to  81;  Southern  Plateau,  54  to  64;  Middle  Plateau,  53  to  72; 
Nort.hem  Plateau,  73  to  85;  North  Pacific  Coast  region,  83  to  85;  Middle  Pacific  Coast 
region,  68  to  70;  South  Pacific  Coast  region,  57  to  70.  High  stations  report  the  following 
percentages  not  corrocte<l  for  altitude:  Santa  F6.,  67.9;  Denver,  56.8;  Pike's  Peak,  77.4; 
Mount  Washington,  86.1. 

WINDS. 

The  prevailing  winds  during  the  month  of  January,  1882,  at  Signal  Service  stations, 
are  shown  on  chart  No.  II  by  arrows  which  fly  with  the  wind.  In  the  Middle  Atlantic 
States  and  New  England  the  winds  are  northi!\  esterly ;  in  the  South  Atlantic  States  soaUi- 
westerly;  in  the  Gulf  States  and  Florida  Peninsula,  southerly;  in  the  Ohio  Valley  and 
Tennessee,  sothwest  to  northwest;  in  the  Lake  region,  southwesterly;  in  the  Upper  Missis* 
sippi  and  Lower  Missouri  Valleys  and  in  the  Red  River  of  the  North  Valley,  southerly;, 
in  the  Northern  Slope,  northwesterly;  in  the  Middle  and  Southern  Slopes,  south  to  west; 
in  the  Plateau  regions,  variable;  in  the  North  Pacific  Coast  region,  southerly,  and  in  Cali-* 
fomia,  northerly. 

Total  movements  of  the  air. — ^The  following  arc  the  largest  total  movements  at  Signal 
Service  stations:  Mount  Washington,  28.892  miles;  Pike's  Peak,  19.172;  NewShoreham, 
R.  I.,  13.733;  Delaware  Breakwater,  13.423;  Thatcher's  Island,  Mass.,  12.602;  Sandy- 
Hook,  11.955;  Hatteras,  11.501;  Kitty  hawk,  11.436;  Cape  May,  11.310;  Sandusky,  10.841;. 
Rochester,  10.793;  Buflalo,  10.651;  Bamegat,  10.557;  Grand  Haven,  10.292;  Indianola, 
10.135;  Fort  Shaw,  Mont.,  10.039;  Cape  Henry,  Va.,  9.879;  Newport,  R.  L,  9.012;  East- 
port,  9.386;  Chincoteague,  Va.,  9.301;  Portsmouth,  N.  C,  9.280;  Oswego,  9.125;  Cham- 
paign, 111.,  9.070;  Milwaukee,  8.962;  Macon,  N.  C,  8.960;  Erie,  8.908;  Huron,  Dak., 
8.829;  Boston,  8.742;  Cleveland,  8.609;  Galveston,  8.597;  Detroit,  8.536;  Dodge  City, 
8.500;  Cheyenne,  8.328;  Fort  Elliott,  Tex.,  8.301;  Burlington,  Vt.,  8.185;  Port  Huron, 
8.160;  Marquette,  8.131;  Atlanta,  8.088;  North  Platte,  8.046;  Fort  Assinnniboine,  Mont., 
8.040.  The  smallest  are:  La  Mesilla,  N.  Mcx.,  1.221;  Rio  0 rand e,  Tex.,  1.236;  Rose- 
burgh,  Greg.,  1.762;  Fort  Missoula,  Mont.,  1.800;  Salt  Lake Citv,  2,100;  Florence,  Ariz., 
2.177;  Lynchburgh,  2.338;  Silver  City,  N.  Mex.,  2,541;  Tucson,^Vriz.,  2,812;  Boise  Citv, 
Idaho,  2.863. 

High  mnda. — The  following  are  maximum  velocities,  with  direction  at  time  of  occur- 
rence, for  the  various  dates  on  which  50  miles  per  hour  was  excoedcd,  on  the  summit  of 
Mount  Washington;  100  miles,  NW.,2d;  70N\V.,3d;  8.S  N.,4th;  Gy,S.,6th;  82,  NW., 
7th;  92,  \V.,  8th;  100,  NVV.,  yth;  80,  NW.,  lOth;  100,  NW.,  11th;  88,  NW.,  12th;  100, 
W.  and  SW.,  13th;  110,  NW.,  14tli;  120,  NW.,  15th;  ()5,  NW.,  l(>th;  97,  NAV.,  17th; 
88,  W.,  18th;  60,  NW.,  19th;  GO,  NW.,  20th;  60,  SW.,  21st;  120,  NW.,  22d;  88,  NW., 
23d;  96,  NW.,  24th;  67,  NW.,  25th;  65,  NW.,  2Gth;  12G,  NW.,  27th;  72,  SW.,  28th; 
120,  NW.,  29th;  116,  NW.,30th;  58,  NW.,  31st.  On  the  summit  of  Pike's  Peak  the  Ibl- 
lowing  maximum  velocities  were  reported:  62  miles,  NW.,  1st;  54,  W.  and  NW.,  5th; 

50,  SW.,  6th;  50,  NW.,  21st;  54,  SW.,  24th;  52,  W.,  26tli.  Other  8t;itions  reporting 
velocities  of  50  miles  per  hour  or  over  are  as  follo\vs:  Fort  Stevenson,  Dak. ,  5(»,  NW. ,  17th ; 
Indianola,  53,  N.,  IGth;  Grand  Haven,  50,  NW.,2Gth;  Sandusky,  51,  W.,22d;  Buffido, 

51,  SW. ,  27th ;  Itochester,  56,  W. ,  27th ;  Champaign,  111. ,  52. ,  W. ,  2Gth ;  Thatcher's  Island, 
Mass.,  52,  NE.,  2d,  and  57,  NW.,  27  th;  New  Shoreham,  R.  I.,  50,  N.,  1st  and  2d,  and  55 
NE.,  31st;  Sandy  Hook,  54,  E.,  31st;  Cape  May,  54,  N.  W.,  14th,  63,  W.,  22d,  and  52, 
NW.,  29th;  Delaware  Breakwater,  52,  NW.,  22d  and  29th;  Cape  Henry,  Va.,  52,  NW., 
1st. 

Local  Storma. — Most  of  the  following  storms  attended  the  development  and  progress  of 
low  areas  Nos.  XII  and  XIII.  The  latter  rapidly  succeeded  the  former  and  pursued  its 
general  course,  and  the  partial  restoration  of  atmospheric  e(}uilibrium  between  the  pas- 
sage of  the  two  storm  centers  caused  sudden  and  violent  westerly  gales  at  many  points  in 
the  northern  districts.  Ventum  County,  Cal.,  12th,  very  \iolcnt  wind-storm  (said  to  be 
a  tornado)  occun*ed  in  the  Ojai  Valley,  destroying  houses  and  bams  and  uprooting  and 
breaking  off"  the  strongest  trees.  Wilmington,  Cal.,  12th,  most  terrible  storm  for  many 
years,  accompanied  by  a  blinding  fall  of  snow  and  sleet;  several  vessels  dragged  anchor 
in  the  harl)or,  and  one  of  them  ])ecame  a  total  wreck.  Oakland,  Cal.,  13th,  hea\'y  north- 
erly gale,  signs  destroyed,  Icnces  blown  down,  trees  uprooted,  wind-mills  dismantled, 
and  several  houses  damaged.     Martinsburgh,  N.  Y.,  26th,  very  violent  wind-storm,  over 
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25  buildings  more  or  less  demolished.  Lowville,  N.  Y.,  many  buildings  unroofed  and 
some  entirely  demolished.  Harrisbuigh,  N.  Y.,  27th,  barns  unroofed.  Greig,  N.  Y. 
27th,  bams  and  houses  unroofed  and  other  property  damaged.  Constableville,  N.  Y. 
27th,  barns  unroofed,  fences  blown  down,  and  trees  uprooted.  High  Market,  N.  Y. ,  27th, 
several  buildings  unroofed.  San  Diego,  Cal.,  12th,  most  remarkable  storm  since  1847,  a 
period  of  thirty-four  years;  continuing  for  thirty-eight  hours,  it  gave  the  largest  rainfall 
of  any  one  stoim  in  the  month  of  January  during  the  above  period,  and  the  largest  but 
two  of  all  the  storms  recorded.  It  was  especially  remarkable  as  being  the  coldest  storm 
of  which  there  is  any  record.  On  the  morning  of  the  14th  snow-flakes  were  observed, 
melting  as  fast  as  they  fell,  a  phenomenon  never  before  noted  at  this  station,  which  fact 
is  verified  by  persons  who  have  resided  in  San  Diego  for  the  past  forty  years.  Very 
rarely  and  at  long  intervals  light  snow  has  been  seen  on  the  summit  of  San  Miguel  Mount- 
ain, 15  miles  disti^nt.  Snow  is  frequently  seen  on  the  Cuyamaca  I'eaks,  45  miles  to  the 
northeast,  and  oc(*.asionally  on  Lyons  Peak,  35  miles  eastward.  But  accompanying  this 
storm,  snow  varying  in  depth  from  two  to  five  inches  was  reported  from  the  low  hills  at 
El  Cayon,  Poway,  Bernardo,  and  other  points  within  15  to  25  miles  of  station,  "where 
such  a  thing  was  never  before  experienced. ' '  The  magnitude  of  the  fall  of  rain  and  snow 
was  such  that  12  hours  from  the  commencement  of  the  storm  San  Diego  River  began 
flowing  into  False  Bay,  a  ''change  almost  unprecedented."  In  this  connection  the  fol- 
lowing comparative  statement  of  January  rainfalls  will  be  found  of  interest:  1871,  0.6^ 
inch;  1872,  0.99;  1873,  0.44;  1874,  3.11  inches;  1875,  2.38;  1876,  2.47;  1877, 1.05;  1878, 
1.45;  1879,  3.54;  1880,  0.61;  1881,  0.52;  1882  (to  date,  January  13th),  3.02  inches. 
Osw^o,  N.  Y.,  27th,  about  5  a.  m.,  severe  wind  storm,  considerable  damage  to  telegraph 
and  telephone  wires;  buildings  unroofed,  fences  and  trees  blown  down,  and  much  other 
damage  caused ;  severest  gale  experienced  for  several  years.  Thompson ville,  Conn. ,  27th, 
several  buildings  unroofed  and  considerable  damage  caused  to  farmers  in  the  surround- 
ing country.  Stamford,  Conn.,  27th,  one  large  building  demolished  and  much  damage 
to  trees,  fences,  and  houses.  Brattleborough,  Vt. ,  27th,  trees  uprooted  and  broken  down 
and  several  buildings  demolished.  North  Hinsdale,  Vt.,  27th,  buildings  unroofed  and 
telegraph  and  telephone  wires  rendered  useless.  Chesterfield,  Vt. ,  27th,  buildings  blown 
down  and  forest  trees  uprooted.  Westfield,  Mass. ,  27th,  considerable  damage  to  build- 
ings, fences,  and  shade  trees.  Joplin,  Mo.,  15th,  very  heavy  wind-storm,  demolishing 
trees,  fences,  and  out-buildings.  Troy,  N.  Y.,  27th,  heavy  westerly  gale,  causing  much 
damage  to  property.  Lansingburgh,  N.  Y. ,  27th,  several  buUdings  unroofed.  Castle- 
ton,  N.  Y.,  27th,  buildings  unroofed  and  other  property  considerably  damaged.  Mine- 
ville,  N.  Y. ,  27th,  several  buildings  blown  down  and  other  property  damaged.  Wil- 
mington, Vt.,  27th,  considerable  damage  to  trees  and  buildings.  Marlborough,  Vt., 
27tb,  very  heavy  wind  stonn,  causing  much  damage  to  property.  Keene,  N.  H., 
27th,  several  buildings  blown  down  and  quite  a  number  unroofed.  Winchester,  N. 
H.,  27th,  large  number  of  bams  unroofed  and  houses  partially  demolished.  Green- 
field, Mass.,  27th,  several  buildings  unroofed  and  blown  down.  Schools  were  closed 
from  fear  of  damage  to  buildings.  Holyoke,  Mass.,  27th,  considerable  damage  to  pro]p- 
erty  by  the  unroofing  of  buildings  and  the  destruction  of  trees  and  fences.  SoulJb- 
wick,  Mass.,  27th,  buildings  unroofed  and  otherwise  damaged.  Lewiston,  Me., 
27th,  considerable  damage  to  windows,  fences,  signs,  chimneys,  and  church  steeples. 
Burlington,  Vt.,  27th,  heaviest  wind  storm  for  many  years;  great  destruction  of  prop- 
erty by  the  unroofing  and  blowing  down  of  buildings;  large  trees  uprooted  or  broken 
off.  The  ice  in  Burlington  Bay  and  Lake  Champlain  wa«  swept  out  of  sight  vdth  *  *  amaz- 
ing rapidity."  Much  havoc  took  place  in  the  various  lumber  yards.  Pittsfield,  Mass., 
27th,  9  a.  m.,  very  heavy  wind-storm,  unroofing  buildings,  destroying  trees,  and  causing 
considerable  damage  in  the  surrounding  country.  In  the  city  business  was  almost  en- 
tirely suspended,  horses  and  sleighs  were  blown  prostrate  as  the  gale  struck  them,  and 
the  streets  were  strewn  with  large  quantities  of  d6bri8.  Most  violent  storm  since  the- 
**  terrible  tornado  "  of  July  16,  1879.  Saratoga,  N.  Y.,  27th,  heavy  wind-storm  during 
early  morning,  proving  very  destructive  in  surrounding  country.  Rockland,  Me.,  27th, 
several  buUdiiigs  unroofed  and  some  damage  to  shipping  in  harbor.  Chelsea,  Me., 
27th,  several  buildings  demolished.  East  Concord,  N.  H.,  27th,  considerable  damage  to^ 
property.  Chicopee,  Mass.,  27th,  bridge  over  the  Connecticut  River  destroyed;  several 
Doildings  damaged.  Lynn,  Mass.,  27th,  several  buildings  unroofed  and  otherwise  dam- 
aged. Rochester,  N.  II.,  27th,  several  buildings  damaged  and  other  property  destroyed. 
Cheshire,  Mass.,  27th,  heavy  wind-storm;  steam-engine  house  and  ice-houses,  the  prop- 
erty of  the  Housatonic  Ice  Company,  were  blown  down;  several  other  buildings  com- 
pletely demolished.  Loss  to  property  over  $5,000.  North  Adams,  Mass.,  27th,  three  _ 
large  brick  buildings,  aggregating  over  800  feet  in  length,  belonging  to  the  Zylorito 
Works,  were  completely  demolished.  Newburyport,  Mass.,  27th,  several  buildings  un- 
roofed and  otherwise  damaged.  Nashua,  N.  H. ,  27th,  very  heavy  wind-storm,  considerable 
damage  to  property.  Springfield,  Mass.,  27th,  heavy  wind-storm  about  10  p.  m.,  oon- 
Biderable  damn^e  in  city  and  surrounding  country.    West  Turin,  N.  Y.,  27th,  consider- 
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able  property  destroyed.  Namnburg,  N.  Y.,  27th,  barns  unroofed  and  other  buildings 
badly  damaged ;  loss  of  property  in  yicinity  quite  severe.  The  gale  was  accompanied  by 
rain,  which  began  about  2  p.  m.  The  western  sky  was  very  dark  and  immense  dark  masses 
of  cloud  passed  rapidly  from  west  to  east  during  the  storm.  Rondout,  N.  J. ,  27th,  houses 
and  other  buildings  unroofed,  fences  demolished,  and  trees  uprooted ;  severest  wind-storm 
for  several  years.  Along  the  line  of  the  Ulster  and  Delaware  Railroad  a  great  many  tele- 
graph-poles were  broken  off  or  torn  out  of  the  ground.  Ancram,  Dutchess  County,  N.  Y. , 
27th,  large  destruction  of  property  in  town  and  surrounding  country.  Winthrop,  Me., 
27th,  heavy  westerly  gale;  considerable  damage  to  property.  Ballston  Spa,  N.  J.,  27th, 
heaviest  wind-storm  experienced  for  several  years;  much  damage  to  property.  Blood- 
vUle,  N.  J.,  27th,  very  hea\'y  wind  storm;  buildings  damaged.  Rock  City,  N.  Y.,27th, 
heavy  wind-storm;  considerable  property  destroyed.  Wabash,  Ind.,  26th,  buildings  un- 
roofed, trees  and  fences  blown  down.  Fort  Wayne,  Ind.,  26th,  heavy  westerly  gale, 
damaging  buildings  and  other  property.  Grand  Haven,  Mich.,  26th,  several  buildings 
and  other  property  damaged  during  a  heavy  westerly  gale. 

VEEIFICATIONS. 

Indications. — The  detailed  comparison  of  the  tri-daily  indications  for  January,  1882, 
with  the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general  per- 
centage of  verifications  to  be  83.18  per  cent.  The  percentages  for  the  four  elements  are: 
Weather,  81.32;  direcvion  of  the  wind,  70.27;  temperature,  86.60;  barometer,  88.52  per 
cent.  By  geographical  districts  they  are:  For  New  England,  84.0;  Middle  Atlantic 
States,  88. 0 ;  South  Atlantic  States,  83. 6 ;  Eastern  Gulf  States,  82. 1 ;  Western  Gulf  States, 
80.7;  Lower  Lake  region,  87.7;  Upper  Lake  region,  83.6;  Tennessee  and  the  Ohio  Viil^, 
85.4;  Upper  Mississippi  Valley,  81.9;  Lower  Missouri  Valley,  76.7;  Northern  Padnc 
Coast  region,  83.3;  Middle  Pacific  Coast  region,  82.1;  Southern  Pacific  Coast  region,  85.3. 
There  were  119  omissions  to  predict  (40  being  due  t6  the  absence  of  reports  from  the  Pa- 
<dfic  coast)  out  of  3,813,  or  3. 12  per  cent.  Of  the  3,694  predictions  that  have  been  made, 
198,  or  5.36  per  cent,  are  considered  to  have  entirely  faUed;  200,  or  5.42  per  cent,  were 
one-fourth  verified;  437,  or  11.83  per  cent,  were  one-half  verified;  231,  or  6.25  per  cent, 
were  three-fourths  verified;  2,628,  or  71.14  per  cent,  were  fully  justified,  so  fiur  as  can  be 
ascertained  from  the  tri-daily  reports. 

Cautionary  signah. — Ninety-seven  cautionary  signals  were  displayed  during  the  month 
of  January,  1882,  of  which  94,  or  96. 90  per  cent. ,  were  fully  j  ustifi^  by  winds  of  25  miles 
I)er  hour,  or  over,  at  or  within  a  radius  of  100  mUes  of  the  station.  One  hundred  and 
nine  off-shore  signals  were  displayed,  of  which  80,  or  73. 39 per  cent.,  were  fully  justified; 
94,  or  86.23  per  cent.,  were  justified  as  to  direction;  106,  or  97.24  per  cent.,  were  justi- 
fied as  to  velocity.  Twenty-two  off-shore  signals  were  changed  from  cautionary.  Two 
Northwest  signals  were  displayed,  both  of  which  were  fully  justified.  Two  hundred  and 
eight  signals  of  all  kinds  were  displayed,  of  which  176,  or  84.61  per  cent.,  were  fully 
justified.  The  above  does  not  include  signals  ordered  at  69  display  stations,  where  the 
velocity  is  only  estimated.  One  hundred  and  Ibrty-seven  winds  of  25  miles  or  over 
were  reported  for  which  no  signals  were  ordered.     Thirty-four  signals  were  ordered  late. 

NAVIGATION. 

stage  of  water  in  rivers. — In  the  table  on  the  right-hand  side  of  Chart  No.  Ill  are  given 
the  highest  and  lowest  stages  of  water  as  observed  at  Signal  Service  stations  during  the 
month  of  January,  1882.  Except  throughout  the  Ohio  Valley  and  Tennessee,  embracii^g 
the  Ohio,  Cumberland,  and  Tennessee  Rivers,  and  a  portion  of  the  central  Mississippi,  t^e 
rivers  have  remained  at  a  moderate  stage  throughout  the  month.  In  the  rivers  aDOve 
named  the  changes  have  been  remarkable,  and  in  one  instance  unprecedented,  as  in  the 
case  of  the  Cumberland  at  Nashville,  where  the  rise  reached  a  point  never  before  reoorded| 
being,  on  the  22d,  54  feet  and  7  inches  above  low-water  mark,  or  12  feet  and  7  inches 
above  the  danger-line.  The  very  serious  floods  accompanying  the  heavy  rises  in  these 
rivers  are  fully  described  elsewhere  in  the  lieview  under  the  head  of  Floods.  The  Red 
River  reached  its  highest  stage  at  Shreveport  on  the  31st,  water  within  2  feet  and  9  inches 
of  the  danger-line.  The  Arkansas  reached  its  highest  sta^i^e  at  Little  Rock  on  the  18th 
and  19th.  At  most  stations  on  the  Missouri  the  river  was  frozen  over  throughout  the 
month.  The  Mississippi  above  Dubuque  remained  frozen;  below  that  station  the  high- 
est stage  was  reached,  with  few  exceptions,  on  the  30th  and  31st.  At  four  stations  the 
water  rose  above  the  danger-line,  as  follows:  Cairo,  7  feet  and  8  inches;  Memphis,  11 
inches;  Vicksburgh,  22  inches,  and  New  Orleans,  1  inch.  In  the  Ohio  the  highest  stage 
was  reached  between  the  15th  and  28th,  and  all  stations  reported  rises  above  the  danger- 
line  of  from  18  to  27  inches.  In  the  Cumberland,  Tennessee,  Monongahela,  and  Savan- 
nah Rivers  the  highest  stages  were  reached  between  the  18th  and  28th,  and  in  the  two 
former  were  above  the  danger-line  from  112  to  151  inches. 
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Ice  in  rivers  and  harhora.-^Missimppi  River:  Le  Claire,  Iowa,  16th,  river  frozen  over  op- 
posite city  and  at  the  head  of  the  upper  rapids;  ice  10  inches  thick.  Keokuk,  Ist,  ftdl 
of  floating  ice;  steamers  between  this  point  and  Saint  Lonis  gone  into  winter-quarters- 
navigation  closed;  3rd,  floating  ice.  Davenport,  Ist  to  7th,  9£  to  27th,  30th,  31st,  float; 
ing  ice;  8th,  28th,  river  clear  of  ice.  Burlington,  Iowa,  Ist  to  6th,  9th,  10th,  13th  to 
19th,  floating  ice;  7th,  11th,  clear  of  ice.  Dubuque,  1st,  ferry-boat  stopped  by  the  ice; 
13th,  frozen  over;  18th,  teams  crossing  om  the  ice.  La  Crosse,  fh>zen  over  during  the 
month.  Saint  Paul,  frozen  over  during  the  month.  Saint  Louis,  Ist  to  4th,  6th,  9th, 
10th,  20th,  22d,  30th,  31st,  floating  ice.  Muscatine,  Iowa,  28th  to  3l8t,  river  closed  by 
ioe.  Missouri  River:  Yankton,  frozen  over  during  the  month.  Omaha,  frozen  over  dur- 
ing the  month.  Leavenworth,  Ist  to  6th,  16th  to  20th,  22d  to  26th,  29th  to  31st,  float- 
ing ice;  7th,  2l8t,  27th,  clear  of  ice.  Republican  River-.  Clay  Centre,  Eans.,  28th,  frozen 
over,  ice  eight  inches  thick.  Kennebec  River:  Gardiner,  Me.,  2d,  river  closed  by  ice. 
YvJba  River:  Marysville,  Cal.,  13th,  river  full  of  floating  ice;  coldest  weather  for  years. 
De»  Moines  River:  Des  Moines,  17th,  river  partly  covered  with  ice.  Forest  Lake:  Madi- 
son, Wis.,  2d  frozen  over.  Yellowstone  River:  Terry ^s  Landing,  Dak.,  river  closed  by  ice. 
Fort  Keogh,  5th,  river  frozen  over.  Big  Horn  River:  Fort  Custer,  9th,  river  closed  by 
ice.  Embar ass  River:  Charleston,  111.,  5th,  river  fozen  over;  24th,  ice  3  to  5  inches  in 
thickness.  Rock  River:  Rockford,  111.,  Ist,  river  frozen  solid.  Sault  Saint  Marie  River: 
Fort  Brady,  Mich.,  1st,  ice  formiog  on  river;  3d,  river  frozen  over.  Lake  Ontario:  Madi- 
son Barracks,  N.  Y.,  2d,  bay  frozen  over.  Niagara  River:  Bufialo,  4th,  frozen  over; 
26th,  ice  breaking  up;  27th,  gorging.  Fort  Niagara,  23d,  31st,  river  fhll  of  floating 
ice.  Lake  Huron:  Port  Huron,  23d,  Lake  Huron  Bay  covered  with  ice-floes;  24th,  ice- 
bridge  formed  across  the  bay  from  Fort  Gratiot  light-house  to  Point  Edwards;  27th,  ice- 
bridge  broken.  Alpena,  Ist,  Thunder  Bay  frozen  over,  navigation  closed.  Grand  River: 
Grand  Haven,  4th,  frozen  over;  14th,  full  of  ice;  25th,  frozen  over  with  exception  of 
chsomel,  which  was  kept  open  by  steamers.  Lake  Superior:  Duluth,  4th,  lake  full  of 
broken  ice  as  far  as  the  eye  could  reach;  8th,  dear  of  ice;  10th,  frozen  over  600  feet  frt>m 
the  docks;  15th,  opened  during  evening;  17th,  frozen;  18th,  ice  disappeared;  20th, 
frodsen;  2l8t,  clear  of  ice;  22d,  frossen;  28th,  large  fields  of  ice  went  out  during  storm; 
Slstj  ice  melting  rapidly.  Thunder  Bay  River:  Alpena,  Ist,  frozen  over,  navigation 
dosed.  Hudson  River:  Peekskill,  N.  Y.,  24th,  river  fix)zen  solid  for  many  miles  to  the 
northward;  ice  cutting  very  active  everywhere  north  of  Catskill.  Albany,  1st,  3d,  float- 
ing ice;  4th,  river  full  of  ice  rendering  navigation  dangerous;  5th,  navigation  closed. 
Poughkeepsie,  N.  Y.,  24th,  steamer  Daniel  S.  Miller,  bound  for  New  York,  became  fast 
in  the  ice  off  Cold  Spring  in  the  Highlands.  New  York,  5th,  considerable  floating  ice  in 
North  Hudson  River;  29th,  floating  ice  in  river  and  harbor;  4th,  navigation  on  the  upper 
Hudson  closed  in  consequence  of  ice.  In  1809  the  river  wafi  open  until  January  19th; 
daring  the  last  one  hundred  years,  navigation  conjbinued  later  than  December,  only  eleven 
times,  the  latest  cessation  occurring  in  1801,  when  navigation  did  not  dose  until  the  3d 
of  February.  Chincoteague  Bay:  Chincoteague,  4th,  5th,  floating  ice  in  harbor;  24th, 
harbor  partially  frozen  over,  navigation  obstructed;  25th,  ice  in  harbor  breaking  up. 
Core  Sound:  Cape  Lookout,  22d,  frozen  over.  Lake  Michigan:  Milwaukee,  5th,  lake 
frozen.  Chicago,  3d,  lake  frozen;  8th,  clear  of  ice.  Black  River:  Port  Huron,  1st,  frozen 
over;  17th,  ice  7  inches  thick.  Saint  Clair  River:  Port  Huron,  2d,  light  floating  ice; 
4th,  5th,  17th,  18th,  19th,  22d,  23d,  24th,  27th,  29th,  30th,  31st,  floating  ice.  3Iaumee 
River:  Toledo,  2d,  frozen  over;  8th,  ice  breaking  up;  13th,  floating  ice;  14th,  frozen 
over.  Cuyahoga  River:  Cleveland,  2d,  frozen  over;  4th,  5th,  18th,  floating  ice;  6th,  clear 
of  ioe;  23d,  frozen  over;  25th,  ice  broken  up  by  tugs.  Lake  Erie:  Cleveland,  4th,  5th, 
18th,  lake  full  of  ice  as  far  as  eye  could  reach.  Erie,  1st,  ice  formed  in  harbor  to  a  depth 
of  8  inches;  25th,  ice  breaking  up  causing  considerable  damage  to  the  breakwater.  Lake 
Champlain:  Burlington,  5th,  lake  frozen  between  the  docks;  23d,  navigation  closed. 
Moniongahela  River:  Pittsburgh,  4th,  25th,  26th,  floating  ice;  Morgantown,  4th,  partly 
frozen  over.  Detroit  River:  Detroit,  2d,  floating  ice.  Sandusky  Bay:  Sandusky,  1st, 
frozen  over  during  night,' navigation  suspended;  lOth,  ice  breaking  up;  12th,  dear  of 
ice;  14th,  frozen  over.  Penobscot  River:  Bangor,  2d,  navigation  closed.  Quinnipiac  River: 
New  Haven,  4th,  harbor  and  river  frozen  over.  Connectieut  River:  New  Haven,  4th, 
navigation  closed,  a  later  date  than  for  past  forty  years;  steamer  Granite  State,  from  New 
York  to  Hartford,  caught  in  the  ice  at  Lynn.  Springfield,  4th,  ice  forming  rapidly;  5th, 
river  dosed;  15th,  ice  melting  and  breaking  up. 

Floods. — ^The  extraordinarily  heavy  rains  in  Tennessee  and  extending  thence  southwest- 
ward  into  the  northern  portions  of  the  West  Gulf  States  caused  very  serious  floods  and 
enormous  destruction  of  property.  The  destructive  work  of  high  water  as  herein  noted 
is  oonflned  to  the  last  haLf  of  the  month,  and  in  several  instances  to  the  last-  week,  which 
shows  how  sudden  and  extremely  heavy  must  have  been  the  predpitation.  In  many  sec- 
tions of  the  flooded  district  it  has  no  parallel  during  past  fifty  years.  Alabama :  Mont- 
gomery, 21st,  river  slowly  falling,  no  special  danger  from  the  flood.    Mobile,  19th,  lower 
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portion  of  the  city  Innndated  by  the  overflow  of  Tombigbee  River.  Tuscalooea,  19th, 
river  56  feet  above  low-water  mark  and  the  water  still  rising.  Bridgeport,  20th,  river 
remained  stationary  for  several  hours  bnt  commenced  rising  during  the  night;  damage  to 
property  slight.  Decatnr,  2l6t,  heaviest  rain  of  the  season;  river  25  feet  above  low-water 
mark  and  rising  slowly;  river  six  miles  wide  and  lacks  only  three  feet  of  reaching  ^e 
high-water  mark  of  1867.  Arkansas:  Hopefield,  28th,  most  of  the  town  submerged; 
great  destruction  of  property;  loss  to  private  parties  very  heavy.  Georgia:  Home,  21st, 
the  heavy  rains  of  the  past  week  caused  rapid  rises  in  aU  streams  and  in  some  cases  seri- 
ous floods.  Illinois:  Cairo,  21st,  with  two  exceptions  the  Ohio  Kiver  at  this  point  was 
higher  than  at  any  time  during  the  past  ten  years.  At  4  p.  m. ,  river  45,6  feet  above  low- 
water  mark  and  rising  slowly.  The  following  are  the  dates  and  heights  of  the  highest 
water  at  this  station  during  the  past  ten  years:  1872,  April  20th,  29.2  feet;  1873,  Feb- 
ruary 26th,  41.3  feet;  1874,  April  26th,  47.4  feet;  1875,  April  2l8t,  33.8  feet  and  August 
8th,  45.1  feet;  1876,  April  7th,  46.4  feet;  1877,  April  15th,  40.6  feet;  1878,  March  17th, 
35.9  feet;  1879,  January  26th,  36  feet;  1880,  March  23d,  44.5  feet;  1881,  April  20th,  46.9 
feet;  1882,  January  2l8t,  45.6  feet.  Louisiana:  New  Orleans,  19th,  high  water  reported 
from  many  sections  of  the  State.  The  Atchafalaya  River  overflowed  its  banks  submexg- 
ing  the  adjacent  lowlands.  The  flood  of  Big  Black  River  spread  in  every  direction; 
alwut  30  miles  of  the  Chicago,  Saint  Louis  and  New  Orleans  Railroad  under  water; 
many  culverts  destroyed  and  much  of  the  road-bed  washed  away.  28th,  a  crevasse  75 
feet  wide  and  3  feet  deep  formed  in  the  O'Brien  levee,  just  below  the  Quarantine  stataon; 
country  flooded  for  a  distance  of  two  miles  back.  29th,  crevasse  formed  at  Loc^port, 
Bayou  la  Fourche,  gap  28  feet  wide  and  20  feet  deep.  Mississippi :  Corinth,  20th,  the 
tracks  of  the  Memphis  and  Charleston  Railroad  submerged,  and  tiavel  suspended.  Can- 
ton, 21st,  from  this  station  to  Grenada,  a  distance  of  87  miles,  the  Jackson  Railroad  has 
been  abandoned.  Ten  to  fifteen  miles  of  the  road  was  submerged  to  a  depth  of  from  two 
to  four  feet.  Rain  has  fallen  almost  incessantly  in  this  portion  of  the  State  for  the  past 
two  weeks;  Big  Black  River  is  remarkably  high,  and  much  damage  has  resulted  from  its 
overflow.  Goodman,  19th,  lower  portion  of  the  city  inundated,  the  turnpike  road  de- 
stroyed, and  the  bridge  over  the  Big  Black  River  washed  away.  Pennsylvania :  Bradford. 
27th,  heavy  rains  and  ice  gorges  in  the  creeks  caused  serious  flooding  in  the  northern  and 
eastern  sections  of  the  city.  Many  buildings  surrounded  by  water,  effecting  consider^ 
ahle  loss  of  property.  Tennessee:  Nashville,  10th,  from  the  continued  and  heavy  rains 
of  the  past  few  days  lowlands  flooded  in  northern  part  of  city  to  a  considerable  ex- 
tent; river  rising  rapidly  and  filled  with  heavy  drift-wood.  11th,  river  rising  slowly; 
large  quantity  of  loj^  carried  away  by  the  high  water;  heavy  drift-wood  in  river;  9  p. 
m.,  river  41  feet  and  8  inches  above  low-water  mark,  or  4  inches  l)elow  the  danger-line. 
12th,  with  continued  rains  river  rose  rapidly,  reaching  42  feet  and  2  inches  above  low- 
water  mark,  or  10  inches  above  the  danger-line.  All  the  lower  portions  of  the  city  and 
contiguous  bottoms  flooded.  About  200  families  forced  to  abandon  their  homes.  An 
immense  quantity  of  lumber  and  saw-logis  have  been  swept  down  the  river,  and  over 
3, 000  walnut  logs  lost  in  oneof  the  tributaries  of  the  Upper  Cumberland.  13th,  river  rising 
rapidly,  being  46  feet  and  9  inches  above  low- water  mark,  or  5  feet  and  5  inches  above 
the  danger-line;  heavy  drift-wood  in  river.  The  first  story  of  houses  in  the  flooded  por- 
tion of  the  city  completely  under  water;  people  obliged  to  make  use  of  improvised  rafls 
in  order  to  leave  their  dwellings.  14th,  river  47  feet  and  8  inches  above  low-water  mark 
or  6  feet  and  4  inches  above  the  danger-line;  large  amount  of  drift-wood  in  river.  All 
mills  on  the  Edgefield  side  of  the  city  surroTinded  by  water  and  their  operations  sus- 
pended. The  Bucket  Factory,  Brick  Yards,  Southern  Pump  Factory  and  Indiana  Mills 
inclosed  by  water  and  all  operations  suspended.  Large  number  of  houses  floo<led  and 
deserted.  15th,  river  48  feet  and  6  inches  above  low-water  mark  or  7  IVet  and  2  inches 
above  the  danger-line.  Great  suffering  among  the  people  who  were  compelled  to  vacate 
their  homes.  Each  additional  rise  of  but  one  inch  drove  many  people  from  their  houses; 
over  300  families  now  homeless.  16th,  river  48  feet  and  10  inches  above  low-water 
mark,  or  7  feet  and  6  inches  above  the  danger-line,  and  5  feet  1  inch  below  the  high- 
water  mark  of  1847.  Many  additional  houses  submerged  and  families  left  homeless. 
17th,  6  a.  m.,  river  49  feet  and  11  inches  above  low- water  mark,  or  8  feet  and  7  inches 
alx)ve  the  damger-line;  9  p.  m.,  50  feet  and  11  inches,  or  9  feet  and  7  inches  above  the 
danger-line  and  4  feet  and  8  inches  below  the  high-water  mark  of  1847.  All  communi- 
cation cut  ofl'from  the  pikes  leading  into  the  city;  great  sufToring  in  the  flooded  district 
18th,  ()  a.  m.,  river  51  feet  and  2  inches  above  low- water  mark,  or  9  feet  and  10  inches 
above  the  danger-line  and  4  feet  and  5  inches  below  the  high-water  mark  of  1847;  2.21 
p.  m.,  river  stationary.  During  the  afternoon  and  evening  another  heavy  rain  occurred, 
when  the  river  began  to  rise  again.  19th,  river  51  feet  and  7  inches  and  still  rising;  1.21 
p.  m.,  51  feet  and  11  inches;  9  p.  m.,  52  feet  and  4  inches;  over  500  families  now  home- 
less and  the  consequent  suffering  extreme;  10  p.  m.,  river  53  feet  and  4  inches  above  low- 
water  mark,  or  1*2  feet  above  the  danger-line  and  2  feet  and  3  inches  below  the  high- 
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water  mark  of  1847.  Althongh  the  river  did  not  reach  the  highest  point  on  the  gange 
as  recorded  in  1847,  the  volume  of  water  was  considerably  greater.    20th,  6  a.  m.,  river 

52  feet  and  5  inches,  or  a  fall  of  11  inches  in  the  past  eight  hours.  All  communication 
on  streets  leading  out  to  North  Nashville  completely  cut  off;  9  p.  m.,  communication 
with  East  Nashville  entirely  cut  off  and  all  railroad  travel  suspended  except  on  the  Louis- 
ville and  Nashville  Railroad  and  the  Chattanooga  and  Saint  Louis  Railroad.  All  other 
railroads  in  southern  part  of  State  submerged  and  unserviceable;  midnight,  river  again 
rising  rapidly,  heavy  rains  still  continue  at  intervals.  21st,  6  a.  m. ,  52  feet  and  1 1  inches ; 
1.21  p.  m.,  53  feet  and  11  inches;  9  p.  m.,  53  feet  and  9  inches.  Many  valuable  raits 
of  pine  and  walnut  were  swept  from  the  various  lumber  yards  in  the  city.  More  than 
one-fifth  of  the  population  of  the  city  have  been  compelled  to  move  from  their  homes  and 
places  of  business.  Over  500  houses  now  under  water.  22d,  river  54  feet  and  7  inches 
above  low-water  mark,  or  13  feet  and  3  inches  above  the  danger-line,  and  1  inch  above 
the  great  rise  of  1847.  Communication  with  North  Nashville  now  entirely  cut  off  and 
water  3  feet  deep  on  North  College  street.     23d,  6  a.  m.,  54  feet  and  2  inches;  9  p.  m., 

53  feet  and  6  inches;  river  fell  slowly  throughout  the  day.  Many  small  houses  floated 
down  the  river  during  the  past  two  days.  24th,  1.21  p.  m.,  river  52  feet  and  11  inches 
and  slowly  falling.  25th,  1.21  p.  m.,  river  53  feet  and  9  inches.  27th,  1.21  p.  m.,  river 
50  feet  and  4  inches.  28th,  1.21  p.  m.,  river  49  feet  and  11  inches.  29th,  1.21  p.  m., 
river  50  feet  and  1  inch.  30th,  1.21  p.  m.,  river  49  feet  and  4  inches.  3l8t,  river  fall- 
ing rapidly.  The  estimated  loss  of  property  in  and  about  the  city  of  Nashville  result- 
ing from  the  overflow  of  the  Cumberland  is  placed  at  fully  $400,000.  Many  farms  in 
the  surrounding  country  were  entirely  flooded,  and  the  spring  wheat  crop  will  prove  a 
complete  failure.  The  entire  river  from  its  month  to  the  head  of  navigation  was  above 
banks  and  continued  above  the  danger-line  for  nineteen  days.  For  many  miles  around 
the  entire  country  was  flooded  and  all  railroad  and  other  travel  suspended.  The  follow- 
ing is  a  comparative  record  of  the  highest  water  at  Nashville  for  a  period  of  several  years: 
1826,  April,  over  50  feet  (?);  1847,  March  18th,  54  feet  6  inches;  1862,  January,  50  feet 
3  inches;  1867,  March,  51  feet  1  inch;  1872,  April  loth,  46  feet  3  inches;  1873,  Febru- 
ary 21st  and  22di  39  feet;  1874,  April  16th  and  17th,  49  feet  2  inches;  1875,  March  2d, 
41  feet  4  inches;  1876,  January  29th,  4  feet  6  inches;  1877,  January  22d,  40 feet  4  inches; 
1878,  April  26th,  27  feet  3  inches;  1879,  January  19th,  41  feet  4  inches;  1880,  March 
17th,  46  feet  5  inches;  1881,  January  24th  and  25th,  33  feet;  1882,  January  22d,  54  feet 
7  inches.  Johnsonvillo,  21st,  river  nine  miles  wide  and  rising  rapidly;  lowhinds  flooded. 
25th,  water  reached  the  iron  rails  of  the  railroad- bridge;  houses,  logs,  lumber,  and  c/e- 
bris  of  all  kinds  floating  down  the  river  in  large  quantities.  The  population,  numbering 
about  700,  were  driven  from  their  homes,  and  the  entire  settlement  was  submerged. 
Camden,  21st,  lowlands  submerged  to  a  depth  of  about  5  feet;  water^rose  26  inches  in 
past  twenty-four  hours.  Pulaski,  20th,  Richland  River  and  other  streams  overflowed. 
Great  damage  throughout  the  country;  much  farm  property  destroyed  and  several  vil- 
lages inundated.  Dan\'ille,  20th,  Tennessee  River  overflowed,  carrying  away  the  bridge 
of  the  Louisville  and  Memphis  Railroad,  Bumside,  21st,  river  35  feet  above  low- water 
mark,  and  rising  at  the  rate  of  18  inches  per  hour.  Clarksville,  20th,  river  overflowed; 
all  houses  on  Front  street  flooded,  some  to  a  depth  of  three  feet.  Water-works  sur- 
rounded, the  boilers  submerged,  and  all  operations  ceased.  Much  inconvenience  and 
considerable  loss  has  been  experienced  by  mills  and  factories.  On  each  side  of  Tennessee 
River,  for  a  distance  of  several  miles,  water  covered  railroad  tracks  to  a  depth  of  three 
feet.  In  many  warehouses  water  from  two  to  five  feet  deep.  River  within  20  inches  of 
the  great  flood  of  1847.  Cumberland  City,  20th,  railroad  track  20  inches  under  water; 
all  trains  between  this  point  and  Paris,  65  miles  distant,  abandoned.  Memphis,  15th, 
occasional  drifl  in  river.  16th,  river  overflowed  opposite  the  city.  21st  to  25th,  heavy 
drift  in  river.  25th,  river  rising  rapidly  and  now  M  feet  2  inches  above  low- water  mark. 
2611],  river  34  feet  and  4  inches  above  low-water  mark,  and  4  inches  above  the  danger- 
line.  Track  of  the  IMcmphis  and  Little  Rocjc  Railroad  partly  submerged.  27th,  river 
34  feet  and  7  inches  above  the  low-water  mark,  and  7  inches  above  the  danger-line,  with 
occasional  drift.  Wolfe  River  rising  rapidly  and  moving  with  a  powerful  current.  2Sth, 
river  34  feet  and  9  inches  above  low-water  mark  and  9  inches  above  the  danger-line; 
much  drift  in  river.  29th,  intervening  country  between  station  and  Marion,  Crittenden 
County,  Ark.,  almost  entirely  submerged.  At  the  latter  place  water  five  inches  higher 
than  ever  before  recorded;  water  running  through  the  streets;  many  houses  flooded  and 
others  surrounded.  31st,  river  34  feet  and  11  inches  above  low-water  mark  and  11 
inches  above  the  danger-line.  Memphis  and  Little  Rock  Railroad  entirely  submerged; 
passengers  and  baggage  transported  by  aid  of  boats.  Columbia,  21st,  river  has  been  sub- 
ject to  a  series  of  heavy  rises  since  the  opening  of  the  year.  Much  damage  sustained  by 
farmers  along  the  line  of  the  riverj  from  the  flooding  of  fields  and  the  washing  away  of 
fences  and  other  property.  Knoxville,  17th,  river  higher  than  for  many  years  past. 
Heavy  landslide  occurred  on  the  East  Tennessee,  Virginia  and  Georgia  Railroad.    28th, 
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water  in  First  Creek  higher  than  ever  before  known.  In  the  flats  east  of  the  city  many 
dwellings  flooded  and  a  large  amount  of  property  surrounded  by  water.  Chattanooga, 
18th,  river  above  the  dang^-line  and  lower  portions  of  the  city  submerged.  19th,  river 
rising.     29th,  river  falling. 

High  tides. — Delaware  Breakwater,  18th,  19th,  Indianola,  22d,  26th. 

Low  tides. — New  Haven,  22d,  very  low;  Newport,  23d,  unusually  low,  water  about  3 
feet  below  mean  low  tide.  Between  Camden  and  Philadelphia,  23d,  high  winds  caused 
lowest  water  on  the  Delaware  ever  known  before;  several  ferry-boats  ran  aground  on  the 
bar,  and  other  boats  on  the  lower  end  of  Windmill  Island.  New  York,  24th,  heavy  north- 
west galei  caused  extremely  low  tide. 

Waterspouts. — ^Warren  County,  Tenn. ,  27th,  p.  m. ,  near  the  head  waters  of  Caney  Creek, 
one  of  the  main  tributaries  of  the  Cumberland  River. 

TEMPEBATUBE  OF  WATEE. 

The  tcmperattire  of  watery  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  observations  were  taken,  is  given  in  the  table  on  the 
left-hand  side  of  cliart  of  No.  III.  Owing  to  the  presence  of  ice  or  the  breakage  of  in- 
struments observations  are  wanting  as  follows:  Alpena,  1st  to  3l8t;  Burlington,  Vt.,  23d 
to  31st;  Escanaba,  2d  to  31st;  Buffalo,  4th  to  7th,  22d  to  26th,  29th  to  3l8t;  Cleveland, 
22d  to  24th,  27th  to  3l8t;  Duluth,  4th  to  7th,  10th,  17th,  20th,  22d  to  31st;  Detroit,  2d 
to  31st;  Chicago  3d  to  7th,  15th  tO  26th,  30th,  31st;  Grand  Haven,  4th  to  9th,  14th  to 
31st;  Marquette,  3d  to  7th,  17th  to 25th;  Milwaukee,  4th  to31st;  Sandusky,  Istto  11th, 
14th  to  31st;  Toledo,  Ist  to  31st. 

ATMOSPHEBIC  ELECTBICITY. 

Auroras. — ^The  most  remarkable  display  of  the  month,  because  of  the  continuity  of  the 
line  of  observation  and  the  numerous  points  at  which  the  phenomenon  was  noted,  was 
that  of  the  19th,  the  following  stations  reporting:  Charlottetown,  Prince  Edward  Island, 
during  the  evening.  Halifax,  N.  S.,  p.  m.  Saint  John's,  N.  B.,  during  the  evening.  Fred- 
ericton,  N.  B.,  9  p.  m.  Eastport,  8  p.  m.  to  midnight;  arch  formed  at  8.30  p.  m.;  10 
p.  m.,  very  brilliant,  of  a  red,  greenish  tinge,  dark  segment  below;  had  a  wavy  lateral 
motion  from  east  to  west.  Portland,  7.30  p.  m.,  arch  extending  over  the  entire  north- 
eastern portion  of  the  heavens;  was  of  a  deep  straw  color.  Mount  Washington,  7  p.  m. 
to  morning  of  the  20th;  faint  yellowish  light  extending  from  NW.  to  ENE.  Burling- 
ton, Vt.,  7  to  11.45  p.  m.,  diffuse  white  light  in  the  form  of  an  arch;  dark  segment  be- 
low, but  not  weU  defined.  Thatcher's  Island,  8  p.  m.  to  midnight;  bright  streak  of 
bluish  white  light  in  northern  heavens;  altitude  25°  and  azimuth  90°.  New  London, 
7  to  9.30  p.  m.,  arch  well  defined;  altitude  20°  and  azimuth  15°  E.  to  10°  W.  New 
»Shoreham,  9.15  p.  m.,  faint  arch  of  light;  altitude  20°.  Newport,  7.20  to  11.33  p.  m., 
unusually  brilliant;  arch  well  defined  from  8  to  8.50  p.  ni. ;  altitude  12°  to  15°  and  azi- 
muth 90°;  center  of  arch,  bright  white,  with  upper  and  lower  edges  tinged  with  red; 
arch  reappeared  at  9.30  p.  m. ;  numerous  beams  rose  out  of  the  dark  segment  imd  were 
very  bright  at  jwints  where  they  intersected  the  arch.  Bangor,  Me.,  7  p.  m.  to  moniing 
of  20th;  during  the  early  morning  the  display  became  very  brilliant;  a  dense  band  of 
leaden-hued  clouds  darkened  the  northern  horizon;  from  behind  the  cloud  bank,  broad 
bands  of  the  softest  light  streamed  toward  the  zenith  and  encircled  the  northern  sky  in 
a  gorgeous  halo;  disappeared  only  at  the  approach  of  day.  New  Haven,  9  p.  m.,  very 
brilliant.  Point  Judith,  R.  I.,  7  p.  m.  to  morning  of  20th,  very  brilliant.  Springfield, 
^lass. ,  7  p.  m.  to  morning  of  20th,  extended  along  the  northern  horizon  in  a  direction 
from  XNW.  to  ENE.,  altitude  about  15°;  dark  segment  below  arch  and  well  defined, 
being  a  prominent  feature  of  the  display;  9.45  p.  m,  several  streamers  shot  upward  near 
the  eastern  end  of  the  arch,  and  later  at  other  portions,  with  at  times  a  wavy  lateral 
motion;  light  constantly  changing  in  brightness  and  extent  of  surface;  at  times  there 
were  two  in-egular  parallel  bands  of  light  extending  horizontally  above  the  dark  seg- 
ment, separated  from  each  other  by  a  dark  band  about  the  density  of  the  dark  segment 
])elow  the  arch;  after  10  p.  m.  the  light  began  to  fade,  and  the  dark  segment  decreased 
rapidly  in  size.  Agawam,  Mass.,  7.30  to  10  p.  m.,  probably  covered  about  half  the 
northern  horizon,  breadth  of  band  about  20°;  no  streamers.  Cornish,  Me.,  from  dark 
to  morning  of  20th.  Gardiner,  Me.,  6  p.  m.  to  morning  of  20th.  Dexter,  Me.,  visible 
most  of  night;  very  brilliant.  Contoocookville,  N.  H.,  9  to  10  p.  m.,  bright  arch,  with 
dark  segment  below.  Newport,  Vt.,  7  to  10  p.  m.  Woodstock,  Vt.,  8  to  9  p.  m.,  ex- 
tended across  northern  sky;  altitude  about  30°.  Cambridge,  Mass.,  6  p.  m.,  over  dark 
sky;  rather  bright  all  the  evening.  Westborough,  Mass.,  very  brilliant.  Williams- 
town,  Mass.,  7.30  p.  m.,  bright  arch,  with  small  faint  streamers  above  and  dark  seg- 
ment below.     Fall  River,  Mass.,  broad  band  in  northwestern  sky,  extending  half  way  to 
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the  zenith;  nnmeroiu* streamers.  Boston,  7  p.  m.,  till  afler  midnigbt,  very  brilliant. 
South  Lee,  Mass.,  8  p.  m.,  bright  arch,  ¥rith  nnmerons streamers.  Soathington,  Conn., 
9  p.  m. ,  bright  arch,  with  streamers.  Madison  Barracks,  N.  Y. ,  7.  p.  m.  Ardenia,  N.  Y. , 
9  to  11  p.  m. ,  very  brilliant.  Brookhaven,  N.  Y. ,  8  to  10. 30  p.  m. ,  very  brilliant.  Ithaca, 
N.  Y.,  8  to  11  p.  m.,  bright  arch,  sharply  defined  with  dark  segment  below;  10  p.  m., 
two  arches  formed,  were  sharply  defined,  bat  quite  irregular;  at  times  the  light  seemed 
to  concentrate  in  masses,  resting  on  the  dark  segment,  and  again  streamers  shot  upward 
to  a  height  of  30%  with  a  lateral  motion  from  west  to  east.  North  Volney,  N.  Y.,  10.15 
p.  m.  Palermo,  N.  Y.,  9  p.  m.  Bochester,  8  to  11.15  p.  m.,  horizontal  bands  of 
light,  no  dark  segment  below.  Oswego,  7.30  p..  m.  to  2.30  a.  m.  of  20th,  bright 
arch  of  light  with  streamers  occasionally  shooting  to  zenith;  display  constantly 
chfimging  color  from  a  reddish  to  a  pale  yellow.  Atco,  N.  J.,  low  bright  arch, 
dark  segment  below,  but  no  streamers.  Somerville,  N.  J.,  9  to  10.30  p.  m.,  bright 
arch  with  streamers.  Freehold,  N.  J.,  7.30  to  9  p.  m.  Moorcstown,  N.  J.,  9  p.  m.,  low 
distinct  arch,  no  streamers.  Princeton,  N.  J.,  during  evening.  Dy berry,  Pa.,  8  p.  m., 
bright  arch.  Great  Falls,  Md.,  9.15  to  10.15  p.  m.,  bright  arch  with  streamers.  To- 
ronto, during  evening.  Port  Huron,  6  to  11.30  p.  ql,  difiuse  light,  altitude  30^.  Belle- 
fontaine,  Ohio,  9  p.  m.,  bright  arch,  with  dark  segment  below.  North  Lewisburgh, 
Ohio,  8  p.  m.,  long  low  arclT  Kuggles,  Ohio,  8  to  9  p.  m.,  diffuse  light.  New  Cory- 
don,  Ind.,  6  to  10  p.  m.,  bright  arch.  Lansing,  Mich.,  during  evening.  Riley,  111.,  7.20 
to  10.30  p.  m.,  bright  arch,  altitude  14°.  Elmira,  111.,  9  p.  m.,  faint  bluish  light,  with 
streamers.  Morrison,  111.,  daring  evening.  Dubuque,  7.10  to  10.30  p.  m.,  very  brill- 
iant, altitude  30°;  extended  from  N.  20°  W.  to  N.  30°  E.  Beloit,  Wis.,  during  evening. 
Franklin,  Wis.,  during  evening.  La  Crosse,  8.30  p.  m.  to  4  a.  m.  of  20th.  Saint  Paul, 
9  to  11.30  p.  m.,  bright  arch  of  pale  yellow,  altitude  from  10°  to  15°,  no  streamers. 
Northfield,  Minn.,  6  p.  m.  to  6  a.  m.  of  20th.  Guttenburgh,  Iowa,  7  to  10  p.  m.  Clin- 
ton, Iowa,  during  evening,  bright  arch,  altitude  20°,  no  streamers.  Cresco,  Iowa,  7  to 
10.30  p.  m.,  diil'use  light  extending  from  NNW.  to  ENE.  Monticello,  Iowa,  daring 
evening.  Des  Moines,  7  p.  m. ,  bright  arch  with  dark  segment  below.  Moorhead,  Minn. , 
8  to  11  p.  m. ,  bright  arch  of  pale  yellow.  Bismarck,  6  p.  m.  to  morning  of  20th.  Kapid 
Cily,  I^.,  7  to  10.30  p.  m.  Fort  Meade,  Dak.,  during  evening.  The  next  most  im- 
portant dii^lay  was  that  of  the  14th,  the  line  of  observation  extending  eastward  from 
Cape  Breton  Island  to  Dakota,  the  following  stations  reporting:  Charlottetown,  P.  E. 
Island,  during  evening.  Fredericton,  N.  B.,  during  evening.  Eastport,  11.30  p.  m.  to 
midnight;  difiuse  light.  Newport,  K.  I.,  10.15  p.  m.  to  morning  of  20th,  difiuse  light; 
a  few  streamers  rose  to  an  altitude  of  15°  or  20°,  but  lasted  only  a  few  moments.  Bur- 
lington, Yt.,  11  to  11.45  p.  m.,  bright  arch  with  streamers  reaching  an  altitude  of  25°; 
no  dark  segment.  Cambridge,  Mass.,  7.30  to  10.30  p.  m.  Southington,  Conn.,  9  p.  m., 
faint  light  low  down  upon  the  horizon.  Waterburgh,  N.  Y.,  9.30  p.  m.  Rochester,  10 
to  11  p.  m.,  taint  light.,  Toronto,  during  evening.  Lansing,  Mich.,  during  evening. 
Clear  6:eek,  Nebr.,  9  p.  m.,  faint  light.  Saint  Vincent,  7  to  11  p.  m.,  very  brilliant, 
with  two  arches;  light  frequently  reached  the  zenith;  forks  of  light  characteristic  of 
merry  dancers  extended  along  both  arches;  they  increasied  in  brilliancy  on  the  western 
quarter  of  the  arches  and  gradually  faded  away  as  they  approached  the  eastern  quarter. 
The  following,  with  the  exception  of  the  11th,  were  local  displays:  Fredericton,  N.  B., 
15th.  Saint  John,  N.  B.,  15th.  Eastport,  15th,  8.30  to  9.10  p.  m.,  bright  arch  with 
several  streamers,  some  of  which  shot  upward  to  a  height  of  30°.  Contoooookville,  N.  H. , 
11th,  difiuse  light.  Thatcher's  Island,  15th,  7  to  7. 10  p.  m.,  faint  Hght.  Cambridge, 
Mass.,  11th,  aurora  suspected  at  9.30  p.  m.,  and  at  11  p.  m.  a  broken  arch  with  a  few 
streamers  became  visible.  Southington,  Conn.,  11th,  9  p.  m.,  faint  light.  Atco,  N.  J., 
24th,  8  p.  m.,  two  fiunt  arches  resembling  a  double  rainbow;  no  dark  segment.  Gardi- 
ner, Me.,  11th,  8.30  p.  m.  to  12.30  a.  m.  of  the  12th;  30th,  4.30  a.  m.  Dexter,  Me., 
12th.  Waterburgh,  1^.  Y.,  11th.  Catawissa,  Pa.,  22d.  Toronto,  11th.  Rochester, 
11th,  9  to  11.30  p.  m.,  difiuse  light  New  Corydon,  Ind.,  23d,  6  p.  m.  to  2.30  a.  m.  of 
the  24th,  three  well-defined  arches,  altitude  30°;  24th,  from  early  evening  to  morning 
of  25th.  Lansing,  Mich.,  11th,  during  evening.  Northport,  Mich.,  11th,  9  p.  m.  Al- 
pena, 11th,  8.30  p.  m.  to  12.40  a.  m.  of  12th,  dif^ise  light  with  a  few  streamers  occa- 
sionally reaching  near  zenith.  Grand  Haven,  11th,  10  p.  m.  to  1.30  a.  m.  of  12th,  re- 
sembling morning  dawn.  Beloit,  Wis.,  11th,  during  evening.  Franklin,  Wis.,  11th, 
during  evening.  Cresco,  Iowa,  11th,  8.30  to  9.30  p.  m.,  &int  light.  Northfield,  Minn., 
11th,  9.15  to  10.20  p.  m.,  bright  streamers  occasionally  reaclung  an  altitude  of  45°. 
Cedar  Rapids,  Iowa,  13th;  Clear  Creek,  Nebr.,  lst>,  fidnt  light.  &unt  Vincent,  10th,  8 
to  11  p.  m.,  difiuse  light  with  a  slight  lateral  motion;  23d,  7  to  11  p.  m.,  faint  light. 
Phelps,  N.  Y.,  21st,  bright  arch  of  bluish  white,  altitude  about  23°  with  an  azimuth  of 
over  110°;  this  condition  remained  intact  for  about  two  hours,  when  the  arch  broke  into 
a  number  of  large  beams,  having  a  slow  but  uniform  motion  eastward;  light  sufficiently 
brilliant  to  cast  distinct  shadows  upon  the  snow. 
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Zodiacal  light, — ^Nashyille,  Dth,  11th,  14th;  Saint  Yincent,  Minn.,  9th;  Springfield, 
111.,  14th;  Dayton,  Wash.,  17th,  18th,  20th;  Rio  Vista,  Cal.,  16th  to  20th;  New  Cory- 
don,  Ind.,  9th,  14th,  17th,  19th;  Clinton,  Iowa,  9th,  11th,  13th,  14th,  16th,  17th; 
Cresco,  Iowa,  8th,  11th,  14th,  16th,  18th,  19th,  2l8t,  22d;  Monticello,  Iowa,  9th,  10th, 
13th,  14th,  16th,  17th,  18th,  21st;  Yates  Center,  Kans.,  15th,  17th,  18th,  2l8t,  22d;  Cam- 
bridge, Mass.,  7th,  9th,  11th,  12th,  14th,  15th,  17th,  19th,  22d,  27th;  Rowe,  Mass.,  19th; 
Clear  Creek,  Nebr.,  8th,  10th,  11th,  13th,  14th,  16th  to  21st;  Bellefontaine,  Ohio,  14th; 
Stateburgh,  S.  C,  15th,  16th;  Wytheville,  Va.,  14th;  Franklin,  Wis.,  11th,  12th,  13th. 

Thunderstarma, — They  were  reported  in  the  various  districts  as  follows:  Middle  At- 
lantic States,  Fallston,  Md.,  16th;  South  Atlantic  States,  1st,  21st,  2dth;  East  Golf 
States,  8th,  10th,  13th,  27th,  28th;  West  Gulf  States,  13th,  27th;  Tennessee,  Ashwood, 
12th;  Ohio  VaUey,  2d,  6th,  7th;  Upper  Lake  region,  8th,  26th;  Upper  Mississippi  Val- 
ley, 2d,  6th,  7th,  8th,  26th;  Lower  Missouri  VaUey,  6th,  7th,  8th,  10th,  12th,  13th; 
Southern  Slope,  Jacksborough,  Tex.,  16th,  27th;  Pacific  Coast,  San  Diego,  12th,  Red 
Bluff,  23d;  San  Francisco,  24th. 

Atmospheric  electricity  interfering  with  telegraphic  cammnnicaiion, — Bismarck,  Dak.,  19th, 
sufi&ciently  strong  so  that  telegraph  operator  was  able  to  work  an  open  wire  without  the 
aid  of  battery.  The  current  was  so  violent  that  it  scorched  the  rubber  covering  of  the 
wires  and  filled  the  room  with  the  Istench  of  burning  compound.  In  placing  the  ends  of 
the  positive  and  negative  wires  together,  a  bright  light  about  the  size  of  a  large  shirt 
button  was  created,  which,  rapidly  revolving  between  the  butts,  illuminated  the  office. 

OPTICAL  PHENOMENA. 

Solar  halos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  1st,  5th,  10th,  12th,  16th,  18th,  20th,  21st,  28th,  31st;  Middle  Atlantic  States, 
1st,  4th,  10th,  12th,  15th,  16th,  19th,  27th,  30th;  South  Atlantic  States,  Hatteras,  2l8t; 
East  Gulf  States,  Pensacola,  19th,  23d;  West  Gulf  States,  Little  Rock,  14th;  Kio  Grande 
Valley,  Eagle  Pass,  3d;  Ohio  Valley  and  Tennessee,  1st,  9th,  11th,  14th,  15th,  17th, 
19th,  23d,  24th,  27th,  29th,  30th,  and  3l8t;  Lower  Lake  region,  12th,  15th,  18th,  25th; 
Upper  Lake  region,  3d,  4th,  5th,  12th,  14th,  16th,  18th,  19th,  23d,  24th,  27th,  28th;  Ex- 
treme Northwest,  Moorhead,  Minn.,  20th;  Upper  Mississippi  Valley,  1st  to  6th,  9th,  11th, 
r2th,  13th,  14th,  15th,  16th,  17th,  18th,  lf>th,  23d,  26th,  27th,  28th,  29th,  30th;  Mis- 
souri Valley,  2d,  11th,  12th,  13th,  14th,  17th,  19th,  27th  to  30th;  Northern  Slope,  Rapid 
City,  Dak.,  3d;  Dead  wood,  27th,  and  North  Platte,  29th;  Middle  Slope,  19th,  23d,  25th, 
26th,  29th;  Southern  Plateau,  Florence,  Ariz.,  4th,  7th;  Middle  Plateau;  Pioche,  18th; 
8alt  Lake  City,  Irith,  22d;  Pacific  Coast  regions,  San  Francisco,  3d,  9th,  11th,  15th,  22d, 
28th;  Poway,  Cal.,  27th;  Sacramento,  22d;  Sun  Diego,  7th,  27th;  Eola,  Oreg.,  29th. 

Liuutr  halos  have  been  observed  in  the  varions  districts  on  the  following  dates:  New 
England,  Ist,  3d,  4th,  7th,  18th,  22d,  24th,  25th,  27th,  31st;  Middle  Atlantic  States,  2d 
to  5th,  10th,  12th,  14th,  15th,  22d,  23d,  24tli,  26th  to  31st;  South  Atlantic  States,  1st, 
4th,  5th,  Gth,  23d,  24th,  25th,  27th,  28th,  20th;  Florida  Peninsula,  Key  West,  24th; 
East  Gulf  States,  3d  to  (Jth,  23d,  26th,  27th,  28th;  West  Gulf  States,  1st  to  4th,  6th, 
9th.  25th  to  28th,  31st;  Kio  Grande  Vallev,  2d,  3d,  4th;  Ohio  Valley  and  Tennessee,  1st, 
3d,  Gth,  12th,  23d,  24th,  26th,  27th,  28th,  29th,  30th,  31st;  Lower  Lake  region,  4th,  5th, 
7th,  10th,  12th,  24th,  27th,  28th,  29th,  31st;  Upper  Lake  region,  Ist  to  5th,  8th,  9th, 
10th,  14th,  15th,  19th,  23d,  27th,  29th,  30tli,  31st;  Plxtreme Northwest,  2d,  3d,  10th,  30th; 
Upper  Mississippi  Valley,  2d,  3d,  0th,  8th,  9th,  12th,  13th,  23d,  2Gth  to  31st;  Missouri 
Valley,  Ist,  2d,  3d,  10th,  12th,  22d,  23d,  25th  to  29th,  31st;  Northern  Slope,  1st,  4th, 
11th,  13th,  22d,  23d,  25th,  26th,  29th,  31st;  Middle  Slope,  1st  to  7th,  10th,  24th,  25th, 
27th,  28th,  29th;  Southern  Plateau,  2d  to  6th,  27th  to  31st;  Middle  Plateau,  1st,  3d, 
4th,  5th,  24th,  26th,  29th,  30th;  Northern  Plateau,  24th,  29th,  30th,  31st;  North  Pa- 
cific Coast,  11th,  29th,  3l8t;  Middle  Pacific  Coast,  5th,  ;ith,  22d,  27th,  30th;  South 
Pacific  Coast,  Yuma,  2d,  5th,  13th,  28th;  Poway,  Cal.,  27th.  Exceptionally  brilliant 
displays  were  observed  at  Pioche,  Nev.,  on  the  3d,  fmni  7  p.  ni.  to  midnight,  and  at 
Council  BlufiTs,  Iowa,  on  the  31st,  from  al)out  8  to  11  j).  m.  The  parhelic  circle  with 
the  accompanying  paraselena;  was  present  in  both  iiLstances. 

Mirage. — Indianola,  1st,  10th,  18th,  19th,  21st,  3l8t.  Huron,  Dak.,  11th,  a.  m.,  on  the 
eastern  horizon,  making  the  town  of  Irocjuois,  22  miles  distant,  visible  through  the  tele- 
scope; houses,  barns,  haystacks,  etc.,  were  distinctly  seen.  The  phenomenon  lasted  55 
minutes.  31st,  7.30  to  8.30  a.  m.,  mirage  making  objects  30  miles  distant  visible  to  the 
naked  eye;  with  the  aid  of  a  telescope  small  trees  could  l)e  distinguished  in  the  gulches 
of  the  Wessington  Hills,  30  miles  distant.  Council  Grove,  Kans.,  11th,  17th,  3l8t. 
Northport,  Mich.,  29th. 

MISCELLANEOUS  PHEN03IEXA. 

Sunsets. — The  characteristics  of  the  sky  as  indicative  of  fair  or  foul  weather  for  the 
succeeding  twenty-four  hours  have  been  observed  at  aU  Signal  Service  stations.     Eeports 
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from  187  stations  show  5,756  observations  to  have  been  made,  of  which  34  were  reported 
doubtful;  of  the  remainder  5,722,  or  83.3  per  cent.,  were  followed  by  the  expected 
weather. 

Sun  spots. — The  following  record  of  observations  has  been  forwarded  by  Mr.  B.  P. 
Todd,  Director  of  the  Lawrence  Observatory,  Amherst,  Mass. : 


Date— Jan.,  1882. 


2,   2p.  m 

3, 10  a.  m 

S,  11  a.  m 

7,12  m 

9,   3  p.  m , 

10. 11  a.m . 

12,   9  a.  m 

14,   9  a.  m 

15,10  a.  m 

17,   Ip.  m 

18, 10  a.  m. ....... 

19. 12  m..... 

22,12  m 

28,   Ip.  m 

24,12  m 

27,10  a.  m 

29,12  m 

30,   2p.  m 


No.  of  new- 


Groups. 


0 
0 
1 
0 
1 
1 
1 
0 
0 


0 


Spots. 


0 
0 
5 
0 
S 
2 
8 
6 
4 
2 
6 
2 
9 
2 
1 
8 
6 
0 


Disappeared  by 
solar  rotation. 


Groups. 


0 
0 
1 
0 
0 

1 

0 
0 

1 

0 
0 


0 

1 


0 
0 


Spots. 


0 
0 

s 

5 
5 
4 

2 
0 
8 
0 
0 


2 
2 


0 
5 


Reappeared  by 
solar  rotation. 


Groups. 


0 
0 
0 
0 
1 
1 
1 
0 
0 
0 
1 
0 


1 
1 


0 
0 


Spots. 


0 
0 
0 
0 
5 
2 
4 
6 
0 
0 
2 
0 


1 
1 


0 
0 


Total  number 
visible. 


GrouiM. 


2 
2 
8 
2 
3 
4 
4 
4 
3 
3 
4 
5 
4 
4 
4 
4 
4 
4 


Spots. 


16 
16 

t20 
16 
15 
12 
16 
20 
20 
12 
18 
20 
12 
12 
11 

::20 

::25 

20 


tApproximated.    Faculse  were  seen  at  the  time  of  every  observation. 

Mr.  William  Dawson,  at  Spiceland,  Ind.,  reports:  9th,  3  groups,  6  spots,  2  spots  at 
east  edge,  2  at  west,  and  2  north  of  center;  air  very  poor;  power  36.  14th,  4  groups,  23 
spots;  air  poor;  power  50.  17th,  3  groups,  5  spots;  air  poor;  power  50.  27th,  4  groups, 
30  spots,  one  large  spot  near  east  and  another  near  west  edge;  air  tolerably  good;  power 
100.  30th,  5  groups,  57  spots;  air  good;  power  100.  Mr.  H.  D.  Gowey,  at  North  Lew- 
isburgh,  Ohio,  reports:  Sun  spots  were  observed  on  2d,  9th,  14th,  17th,  22d,  23d,  24th, 
27th,  30th,  or  on  every  clear  day  during  the  month;  they  were  least  numerous  on  the 
9th  and  largest  on  the  30th.  The  following  record  of  observations  has  been  forwarded 
by  Mr.  A.  G.  Bender,  Sacramento,  Cal. :  6th,  12  m.,  1  group,  10  spots.  7th,  12  m.,  1 
group,  7  spots.  8th,  12  m.,  1  group,  6  spots.  9th,  12  m.,  1  group,  2  spots;  1  group  and  6 
spots  disappeared  by  solar  rotation.  10th,  12  m.,  1  group,  2  spots;  filmy  clouds  proba- 
bly prevented  the  observation  of  some  of  the  smaller  spots.  11th,  12  m.,  3  groups  and 
6  spots ;  2  groups  and  5  spots  new.  12th,  12  m. ,  3  groups,  8  spots.  13th,  12  m. ,  3  groups, 
6  spots.  14th,  12  m.,  2  groups,  10  spots;  1  group  disappeared.  16th,  12  m.,  2  groups, 
8  spots;  2  spots  disappeared.  17th,  12  m.,  2  groups,  4  spots;  2  groups,  each  with  1  large 
and  10  small  spots.  18th,  12  m.,  2  groups,  4  spots.  19th,  12  m.,  1  new  group  and  2 
spots;  1  group  and  2  spots  disappeared  by  solar  rotation;  both  spots  in  new  group  large 
and  near  together.  20th,  12  m.,  2  groups  and  2  spots.  21st,  12  m.,  3  groups  and  8 
spots;  1  group  and  3  spots  new.  24th,  12  m.,  3  groups  and  4  spots;  1  group  and  2  spots 
new,  and  the  same  number  of  each  disappeared  by  solar  rotation.  25th,  12  m.,  5  groups 
and  10  spots;  2  groups  and 2 spots  new.  27th,  11  a.  m. ,  21  groups  and 4  spots;  10  groups 
new  and  2  groups  disappeared  by  solar  rotation.  28th,  11  a.  m.,  6  groups  and  17  spots; 
2  groups  and  13  spots  new.  29th,  11  a.  m.,  6  groups  and  16  spots.  30th,  12  m.,  7 
groups  and  21  spots. 

The  following  statement  shows  the  summarized  precipitation  for  the  twelve  months 
ending  June  30,  1881,  at  the  various  stations  of  the  Central  Pacific  Railroad,  furnished 
through  the  courtesy  of  its  chief  engineer,  Mr.  S.  S.  Montague:  San  Francisco,  29.89 
inches;  Oakland,  20.79;  Niles,  20;  Pleasanton,  19.57;  Livermore,  16.45;  Tracy,  10.68;  La- 
throp,  13.34;  Stockton,  15.31;  Gait,  15.93;  Brighton,  13.63;  Sacramento,  22.14;  Rocldin, 
21.32;  Auburn,  37.42;  Colfax,  48.14;  Alta,  50.97;  Emigrant  Gap,  62.26;  Cisco,  82.71; 
Summit,  66.39;  Truckee,  21.97;  Boca,  15.80;  Reno,  5.74;  Wadsworth,  4.23;  Hot  Springs, 
2.95;  Brown's,  3.38;  Humboldt,  5.52;  Winnemucca,  10.18;  Golconda,  4.92;  Battle  Mount- 
ain, 607;  Beowawe,6.26;  Palisade,  10.61;  Carlin,  10.35;  Elko,  5.35;  Halleck,4.64;  Wells, 
3.97;  Ot^o,  5.35;  Toano,  2.34;  Tecoma,  2.62;  Terrace,  424;  Kelton,  5.03;  Promontory, 
2.93;  Blue  Creek,  12.01;  Corinne,  14.57;  Ogden,  11.55;  Marysville,  17.43;  Chico,  17.62; 
Tehama,  10.40;  Red  Bluff,  28.95;  Redding,  50.77;  Modesto,  8.40;  Turlock,  9.05;  Merced, 
11.59;  Borden,  10.68;  Fresno,  8.22;  Kingsburgh,  9.49;  Martinez,  19.66;  Dunnigan,  19.65; 
Williams,  15;  Willows,  13.67;  Antioch,  17.39;  Brentwood,  12.49;  Byron,  16.05;  South 
Vallqjo,  21.98;  Napa,  28.19;  Calistoga,  40.48;  Suison,  24.52;  Davis,  18.55;  Woodland, 
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18.54;  Knight's  Landing,  17.96;  San  Mateo,  21.09:  Menlo  Pkffk,  18.36;  San  Jos^  12.46; 
Tennant's,  24.81;  Gilzoy,  33.43;  Hollister,  13.48;  FEJaaro,  19.91;  Salinas,  13.48;  Soledad, 
6.78;  Monterey,  13.91;  Santa  Craz,  39.64;  Lemoore,  a69;yi8alia,  10.65;  Goshen.  9.69; 
Tulare,  9.98;  Delano,  6.75;  Sumner,  3.69;  Caliente,  9.80;  Eeene,  11.13;  Tehachipi,  ai6; 
Mohave,  1.37;  Ravena,  5.40;  Newhall,  9.15;  San  FemanAo.  9.45;  Los  Angeles,  10;  Spa- 
dia,  10.33;  Oolton,  6.08;  Whitewater,  4.69;  Indio,  1.30;  Biammoth  Tank,  1.83;  Yuma^ 
1.39;  Texas  Hill,  1.53;  Maricopa,  0.88;  Pantano,  1.35;  lone,  17.36;  Fkmnington,  13.30; 
Anahftim,  7.08;  Petaluma,  33.39. 

Meteors, — ^Des  Moines,  Iowa,  18th;  Bayenport,  Iowa,  33d;  Helena,  Mont.,  15th;  North 
Platte,  Nebr.,  lOth,  6.30  p.  m.,  meteor  of  unusual  size  shot  from  a  point  near  the  zenith 
towaids  the  western  horiron  and  buisted  at  an  altitude  of  about  3(r,  casting  a  beautifol 
dpster  of  incandescent  points  of  lig^t  in  every  direction.  Yuma,  Ariz.,  5th,  9th,  17th; 
Rio  Vista,  Gal.,  30th;  Monticello,  Iowa,  17th,  33d;  Dexter,  Me.,  7th;  Woodstock,  Md., 
11th,  14th,  34th;  Cieai  Creek,  Nebr.,  8th,  10th,  11th,  13th,  14th,  16th  to  19th,  31st; 
Atoo,  N.  J.,  9th,  14th,  33d;  Stateburgh,  S.  C.,  14th;  Flemington,  W.  Va.,  30th. 

Miffration  ofbtrda. — Geese  flying  northward:  Augusta,  14th;  Shreveport,  13th;  DeSoto, 
Nebr.,  5th.  Flying  southward:  Laconia,  Ind.,  31st;  Cairo,  111.,  38^,  39th;  Portland, 
Greg. 9  30th;  Sacramento,  Gal.,  5th,  6th,  8th;  Indianola,  6th,  10th.  Ducks  flying  north- 
ward: Charleston,  111. ,  3d,  36th;  Shreveport,  30,  Yates  Center,  Eans.,  9th.  Flying  south- 
ward: Port  Huron,  5th. 

Folar  hands, — ^Baltimore,  Md.,  27th;  Pensaoola,  Fla.^  37th;  Nashville,  3d;  Florence, 
Ariz.,  33d,  36th;  Prescott,  Ariz.,  13th;  New  Coiydon,  Ind.,  3d,  9th,  17th,  18th,  34th, 
27th,  30th;  Auburn,  N.  H.,  30th;  Freehold,  N.  J.,  9th,  29th;  Yineland,  N.  J.,  13th, 
15th;  Waterbuigh,  N.  Y.,  19th;  Woodstock,  Vt.,  25th;  WytheviUe,  Va.,  3d,  11th,  33d, 
33d,  34th.  « 

Earthquakes, — Cape  Lookout,  N.  C,  8th,  5.10  p.  m.,  shock  of  about  ten  seconds  dura- 
tion; house  fiurcibly  shaken,  janing  windows  and  doors.  Centerville,  Cal.,  36th,  two 
severe  shocks. 

JPrahie  and  forest  Jlres.— Yankton,  Dak.,  6th  to  9th,  33d,  34th;  Fort  Gibson,  Ind.  T., 
5th,  7th»  34th. 

SandrtOorms.'—Fast  Verde,  11th;  Yuma,  7th,  11th. 

Published  by  order  of  the  Secretary  of  War. 

W   B   HAZEN 
Brig,  A  BvL  Mty,  Oen%  Chief  ^gtud  Officer,  U,  8,  A, 
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APPEN  DIX    No.    83. 

MONTHLY  WEATHER  REVIEW,  FEBRUARY.  1882. 

INTRODUCTION. 

In  preparing  this  Review  the  following  data,  received  up  to  March  20th,  have  been 
nsed,  viz,  the  r^ular  tri-daily  weather  charts,  containing  the  data  of  simnltaneoos  ob- 
servations taken  at  135  Signal  Service  stations  and  13  Canadian  stations,  as  telegraphed  to 
this  office ;  192  monthly  journals  and  165  monthly  means  from  the  former,  and  13  monthly 
means  from  the  latter;  234  monthly  registers  from  voluntary  observers;  57  monthly 
registers  from  United  States  Army  post  surgeons;  marine  records;  international  simul- 
taneous observations;  marine  reports  through  the  co-operation  of  the  New  York  Herald 
Weather  Service;  abstracts  of  slups'  logs,  furnished  by  the  publishers  of  the  New  York 
Maritime  Register;  monthly  reports  fh)m  the  local  weather  services  of  Iowa,  Nebraska, 
and  Missouri,  and  of  the  Central  Pacific  Railway  Company;  reliable  newspaper  extracts; 
special  reports. 

BABOMETBIC  PBESSUBE. 

To  illustrate  the  subject  of  the  distribution  of  mean  atmospheric  pressure  over  the 
United  States  and  Cimada  for  the  month  of  February,  1882,  Chart  No.  II  lias  been  pre- 
paredf  upon  which  are  traced  the  lines  of  equal  barometric  mean  values.  The  areas  of 
lowest  mean  pressure  30.00,  occupy  the  northern  portion  of  the  Upper  Lake  region  and 
the  eastern  half  of  the  Canadian  maritime  provinces.  The  isobar  of  30.05  runs  south- 
eastward from  northern  Dakota  to  southern  Iowa  and  thence  northeastward  to  the  Prov- 
ince of  Ontario;  with  a  break  in  the  line  at  Rockliffe,  the  isobar  commences  again  near 
the  mouth  of  the  Saint.  Lawrence  and  runs  southward  off  the  coast  of  Maine.  Areas  of 
30.05  are  also  found  in  the  lower  portion  of  the  Rio  Grande  Valley  and  in  the  North 
Pacific  Coast  region.  Throughout  the  remainder  of  the  countiy  the  pressure  ranges  irom 
30.07  to  30.24.  Compared  with  the  previous  month  the  position  ojf  the  areas  of  lowest 
mean  pressure  remain  unchanged,  but  the  barometer  has  Mien  about  0.05  inch  in  the 
Lake  Superior  region  and  risen  about  the  same  degree  in  the  maritime  provinces,  accom- 
panying a  deficiency  in  the  former  and  an  excess  in  the  latter  region. 

Departures  from  the  normal  values  for  the  month, — Compared  with  the  means  of  previous 
years,  the  mean  pressure  for  February,  1882,  presents  rather  unusual  features  in  the  dis- 
position and  extent  of  areas  of  excess  and  deficiency.  The  central  portion  of  the  country, 
between  the  Ohio  and  Mississippi  Rivers  on  the  east  and  the  Rocky  Mountains  on  the 
west,  is  occupied  by  a  decided  area  of  deficiency,  the  departures  ranging  from  0.01  to 
0.14  inch,  increasing  with  the  latitude.  From  the  western  border  of  this  area  to  the 
Atlantic  coast,  depwtures  of  excess  prevail,  ranging  from  0.01  to  0.13  inch.  Only  four 
stations,  Eastport,  Erie,  Columbus,  and  Nashville,  report  the  former  departure,  the  range 
in  general  being  iix>m  0.04  to  0.09  inch;  exceptional  departures  occur  as  follows:  Mount 
Washington,  0.13  inch;  Moigantown,  0.12  inch.  From  thd  eastern  border  of  the  area 
of  deficiency  to  the  Pacific  coast,  the  departures  of  excess  range  in  the  extremes  from  0.01 
to  0.09  inch,  but  generally  from  0.04  to  0.08  inch.  The  following, stations  report  a  nor- 
mal condition:  Indianola,  Galveston,  and  Port  Huron. 

Barometric  raises. — The  range  of  pressure  for  the  present  month  has  generally  varied 
from  0.8  to  1.3  inches,  and  in  the  extremes  from  0.42  inch  at  Key  West  to  1.58  inches  at 
Saint  Vincent,  Minn.,  and  Provincetown,  Mass.  The  ranges  increase  with  the  latitude 
throughout  the  entire  country  and  along  the  southern  boundary  of  the  United  States 
from  California  and  Florida  inward  to  the  maximum  in  Texas.  Throughout  the  various 
districts  the  monthly  barometric  ranges  varied  as  follows:  New  England,  1.12  inches  on 
summitof  Mount  Washington  to  1.49  inches  at  Thatcher's  Island  and  Eastport,  and  1.58 
inches  at  Provincetown;  Middle  Atlantic  States,  1.15  inches  at  Lynchburgh  to  1.28 
inches  at  Williamsport  and  1.47  inches  at  Atlantic  City;  South  Atlantic  States,  0.84 
inch  at  Jacksonville  to  1.08  inches  at  Atlanta  and  Augusta  and  1.42  inches  at  Hatteras 
and  .Kitty hawk;  Florida  Peninsula,  0.42  inch  at  Key  West  to  0.52  inch  at  Punta  Rassa 
and  0.73  inch  at  Cedar  Keys;  Eastern  Gulf  States,  0.8  inch  at  Pensacola  to  0.92  inch  at 
Vicksburgh  and  0.93  inch  at  Montgomeiy;  Western  Gulf  States,  0.6  inch  at  Mason  to 
0.78  inch  at  Shreveport,  0.97  inch  at  Little  Rock  and  0.98  inch  at  Fort  Gibson;  Rio 
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Grande  Valley,  0.62  inch  at  Uvalde  to  0.73  inch  at  Rio  Grande  and  0.74  inch  at  Castro- 
ville;  Ohio  Valley  and  Tennessee,  0.95  inch  at  Nashville  to  1.09  inches  at  LonisviUe, 
1.17  inches  at  Pittshurgh,  and  1.26  inches  at  Chami>aign;  Lower  Lake  region,  1.23  inches 
at  Toledo  to  133  inches  at  Bofialo  and  Detroit  and  1.43  inches  at  Port  Huron;  Upper 
^ke  region,  1.18  inches  at  Chicago  to  1.36  inches  at  Dnluth,  1.37  inches  at  Marquette  and 
Grand  Haven,  and  1 .  56  inches  at  Ali>ena ;  Upper  Mississippi  Valley,  0. 89  inch  at  Des  Moines 
to  1.16  inches  at  Saint  Louis  and  1.27  inches  at  Madison;  Missouri  Valley,  0.9  inch  at 
Leavenworth  to  0.92  inch  at  Omaha  and  Springfield  and  1.12  inches  at  Huron;  Extreme 
Northwest,  1.24  inches  at  Moorheod  to  1.32  inches  at  Fort  Stevenson  and  1.58  inches  at 
Saint  Vincent;  Northern  Slope,  0.54  inch  at  Cheyenne  to  0.77  inch  at  Helena,  1.03  inches 
at  Fort  Keogh  and  1.16  inches  at  Fort  Assinnihoine;  Middle  Slope,  0.55  inch  at  Denver  to 
0.7  indi  at  Fort  Elliott  and  0.81  inch  at  Dodge'  City;  Southern  Slope,  0.46  inch  at  £1 
Paso  to  0.66  inch  at  Coleman  and  0.89  inch  at  Henrietta;  Northern  Plateau,  0.87  inch  at 
Fort  Missoula  to  1.01  inches  at  Lewiston  and  Dayton  and  1. 10  inches  at  Umatilla;  Middle 
Plateau,  0.83  inch  at  Pioche  to  0.89  inch  at  Winnemucca  and  0.9  inch  at  Salt  Lake 
City ;  Southern  Plateau,  0. 42  inch  at  Fort  Grant  to  0. 48  inch  at  Santa  F6  and  Camp  Thomas 
and  0.57  inch  at  Prescott;  North  Pacific  coast,  1.03  inches  at  Portland  to  1.35  inches  at 
Olympia;  Middle  Pacific  coast,  0.72  inch  at  San  Francisco  to  0.76  inch  at  Sacramento  and 
0.83  inch  at  Red  Bluff;  South  Pacific  coast,  0.43  inch  at  Campo  to  0.57  inch  at  Yuma  and 
0.61  inch  at  Visalia. 

Areas  of  high  barometer. — Eight  such  areas  were  of  sufficient  importance  to  merit 
description. 

No.  I. — Was  central  in  Missouri  at  midnight  of  the  2d;  it  then  moved  over  the  Lower 
Lake  region  and  thence  dovni  the  Saint  Lawrence  Valley.  The  temperature  fell  from 
10°  to  14°  in  the  northern  portion  of  the  Upper  Lake  region  on  the  2d,  and  following  the 
rise  in  harometer  a  fall  in  temperature  of  from  20°  to  30°  was  experienced  in  the  Lower 
Lake  region.  Saint  Lawrence  Valley,  and  New  England. 

No.  II. — Highest  in  Wyoming  on  the  3d;  in  New  Mexico  on  the  morning  of  the  4th, 
and  in  Texas  on  the  afternoon  and  night  of  Sunday;  remained  highest  in  the  Gulf  States 
during  the  5th.  The  area  of  highest  pressure  moved  into  the  South  Atlantic  States  on 
the  6th;  remained  liigh  there  during  the  7th,  and  extended  into  the  Middle  Atlantic 
States  on  the  8th,  and  into  New  England  on  the  9th.  Midnight  map  of  the  4th  showed 
higher  temperature  in  all  districts  west  of  the  Mississippi;  midnight  of  the  5th,  temper- 
ature generally  higher  in  all  districts.  In  the  Mississippi  Valley  and  districts  to  east  of 
it  still  higher  at  midnight  of  6th,  and  continued  to  rise  in  New  England,  the  Middle, 
South  Atlantic,  and  Gulf  States  on  the  7th.  The  extreme  southern  course  of  this  area  of 
high  barometer  produced  a  preponderance  of  southerly  winds  and  a  general  increase  of 
tem-perature  during  its  progress. 

No.  III. — Entered  the  United  States  in  Wa.shington  Territory  on  the  6th,  and  on  the 
7th  reiiched  the  Missouri  Valley,  highest  i>ressure,  30.40  inches  at  Yankton.  This  area 
of  increased  pressure  then  passed  northeastward  to  Nova  Scotia,  accompanied  by  a  fall  in 
temperature  of  from  10  to  30  degrees.  The  cold  wave  reached  the  Missouri  Valley  on  the 
6th;  on  the  7th  extended  over  the  ITpper  Lake  region  and  the  Mississippi  Valley,  and 
passed  over  the  Lower  Lake  region  and  the  Middle  Atlantic  States  on  the  8th. 

No.  IV. — An  area  of  increased  pressure  entered  Texas  on  the  8th.  Barometer  highest 
in  this  State  on  the  9th;  at  Pittsburgh  midnijjjht  of  the  10th;  on  the  Middle  Atlantic 
coast  on  the  11th,  and  remained  highest  in  the  Middle  and  South  Atlantic  States  during 
the  13th.  The  temperature  fell  from  10°  to  16°  in  Texas  on  the  8th;  generally  in  the 
Middle  and  South  Atlantic ^ States  on  the  9th,  and  in  New  England,  the  Middle,  and 
South  Atlantic  States  on  the  10th. 

No.  V. — The  barometer  rose  0.15  inch  on  the  California  coast  during  the  night  of  the 
10th.  This  area  of  increased  pressure  passed  northeastward,  reaching  Nova  Scotia  on  the 
14th.  The  pressure  was  highest  in  Colomdo  on  the  13th;  at  Cairo  on  the  morning  of 
the  14th;  extended  to  the  South  Atlantic  States  during  the  day,  and  there  remained 
highest  during  the  15th.  The  following  are  the  changes  in  temperature  during  the  pas- 
sage of  this  area:  11th,  decided  fall  in  California,  Nevada,  and  Utah.  Cold  wave  reached 
the  Mississippi  Valley  on  the  12th;  extended  over  Lower  Lake  region,  Ohio  Valley,  and 
Tennessee  on  the  13th,  and  to  New  England  and  the  Middle  Atlantic  States  on  the  14th. 

No.  VI. — increase  of  pressure  first  felt  in  Montana  on  the  15th;  passed  to  the  east  and 
reached  the  Atlantic  coast  on  the  18th.  At  midnight  of  the  15th  the  temperature  had 
fallen  in  the  Extreme  Northwest  and  Montana  tix)m  10°  to  40°  in  last  twenty-four  hours. 
Tliis  cold  wave  covered  the  Upper  Mississippi  and  Missouri  Valleys  and  the  Lake  region 
on  the  16th,  and  had  reached  New  England  and  the  Middle  and  South  Atlantic  States 
on  the  17th,  where  the  fail  continued  during  the  18th. 

No.  VII. — Passed  from  the  Pacific  coast  and  was  central  near  Yankton  on  the  morning 
of  the  19th;  barometer  at  this  station  30.56.  Morning  of  the  20th  highest  in  Manitoba. 
The  area  of  increased  pressure  passed  thence  eastward  to  the  Atlantic  coa.st.     At 'mid- 
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night  of  the  18th  the  tempemtare  had  fallen  from  10°  to  20°  in  the  Missouri  Valley,  and 
during  the  next  day  the  cold  wave  extended  over  the  Mississippi  Valley,  Kansas,  and 
Indian  Territory.  Aitemoon  of  the  19th  the  temperature  at  Fort  Gibson,  10°,  a  fall  of 
55°  in  twenty-four  hours.  20th,  fall  of  from  10°  to  35°  in  Texas,  and  6°  to  17°  in  the 
Lake  region. 

No.  VIII. — ^Thia  area  moved  from  the  coast  of  California  to  Texas,  where  it  was  cen- 
tral on  the  morning  of  the  21st.  Morning  of  22d  highest  in  Arkansas  and  Missouri.  23d, 
extended  from  Saint  Paul  to  Leavenworth.  24th,  an  area  of  30. 50  inches  covered  the  Lake 
region,  Tennessee,  and  the  Ohio  Valley.  25th,  highest  at  Pittsburgh.  26th,  highest 
over  Virginia,  North  and  South  Carolina;  pressure  decreased  during  the  day.  Morning 
of  the  27th,  highest  barometer  30. 30  at  Baltimore.  Morning  of  the  28th,  an  area^  of  30. 40 
extended  over  New  England  and  the  Canadian  maritime  provinces.  The  following 
changes  in  temperature  were  noted  during  the  x>assage  of  this  area:  Morning  of  the  21st, 
fall  of  13°  to  30°  in  Texas;  10°  to  20°  in  the  East  Gulf  States  and  Tennessee  and  in  the 
Mississippi  and  Missouri  Valleys.  Morning  of  the  22d  cold  wave  covered  all  stations 
east  of  the  Mississippi;  Pittsburgh,  25°,  a  fell  of  32°;  Charlotte,  N.  C,  37°,  a  fell  of  25°. 
In  the  South  Atlantic  States  the  temperature  continued  to  fell  during  the  23d  and  24th. 

Ar€€i8  of  low  barometer. — Eleven  areas  of  barometric  minima  appeared  within  the  limits 
of  the  Signal  Service  weather  maps  during  the  month  of  February,  1882,  all  of  which 
merit  description.  • 

No.  I. — Passed  from  Lake  Superior  to  the  Saint  Lawrence  Valley  on  the  Ist,  causing 
high  SW.  winds  in  the  Lower  Lake  region. 

No.  n. — Followed  immediately  after  No.  I;  was  central  north  of  Lake  Superior  on  the 
morning  of  the  2d  and  passed  to  the  eastward  accompanied  by  very  little  precipitation. 
Southwest  winds  prevailed  during  the  day  in  New  England,  the  Middle  Atlantic  States, 
and  Lower  Lake  region  and  had  generally  veered  to  NW.  by  morning  of  the  3d.  Veloci- 
ties of  28  to  34  miles  were  recorded  in  the  Lower  Lake  region  and  from  26  to  35  on  the 
New  England  coast.  The  following  reports,  famished  through  the  co-operation  of  the 
New  York  Herald  Weather  Service,  probably  indicates  the  presence  of  this  storm  daring 
its  passage  eastward  over  the  ocean:  Steamship  Vaderland,  5th,  in  47°  47''  N.,  38°  02' 
W.,  29.33,  a  fall  of  0.67  inch,  W.  to  NE.,  heavy  gale  with  high  sea  and  rain;  6th,  in 
47°  lO'  N.,  42°  05'  W.,  29.08,  W.  to  WSW.,  strong  gales,  heavy  sea,  thunder  and  iightr- 
ning;  7th,  in  46°  21'  N.,  44°  38'  W.,  29.27,  WSW.  to  WNW.,  heavy  gale  with  tremen- 
dous sea.  Steamship  Arizona,  4th,  in  43°  58'  N.,  54°  20'  W.,  variable  to  NW.,  strong 
breeze,  overcast  and  high  head  sea;  5th,  in  42°  10'  N.,  62°  24'  W.,  NW.  to  SW.,  strong 
gale  increasing  to  hurricane,  dangerous  sea;  6th,  in  41°  22'  N.,  63°  25'  W.,  W.,  strong 
gale  with  high  head  sea.  Steamship  City  of  Brussels,  4th,  in  42°  44'  N.,  53°  54'  W., 
SSW.  to  NW.,  strong  breeze  to  fresh  gale;  5th,  in  41°  59'  N.,  60°  22'  W.,  fresh  to  strong 
gale,  heavy  snow;  6th,  in  41°  33'  N.,  61°  40'  W.,  SSE.  to  SW.  and  W.,  hurricane  for 
twelve  hours,  followed  by  heavy  gale  from  W.;  7th,  in  41°  02'  N.,  06°  18'  W.,  NW., 
strong  breeze,  very  heavy  squalls,  high  sea,  followed  on  the  8th  by  fine  weather.  Steam- 
ship W.  A.  Scholten,  4th,  in  43°  32'  N.,  53°  14'  W.,  29.38,  a  fall  of  0.74  inch  in  past 
twenty-four  hours,  NW.,  force  8,  high  sea;  5th,  in  42°  37'  N.,  57°  24'  W.,  29.71,  ESE., 
force  4,  very  high  sea;  6th,  in  41°  57'  N.,  58°  47'  W.,  29.42,  NW.,  force  10,  very  high 
sea,  stormy;  7th,  in  41°  09'  N.,  61°  W.,  30.20,  NW.,  force  8,  very  high  sea,  stormy. 
Steamship  P.  Caland,  9th,  in  49°  44'  N.,  22°  38'  W.,  29.00,  a  fall  of  0.94  inch,  WSW., 
force  6.  Ocean  data  from  other  sources  as  follows:  Steamship  Athos,  3d,  11  p.  m.,  in 
37°  N.,  74°  W.,  violent  storm  from  NE.,  barometer  30.40;  wind  gradually  increased 
and  hauled  to  E.  with  rapidly  falling  barometer,  accompanied  by  torrents  of 
rain.  4th,  barometer  29.65,  wind  shifted  to  SE.,  blowing  a  heavy  gale,  witii 
high  sea  and  much  rain;  noon,  wind  suddenly  shifted  to  WSW.  with  increased 
violence,  hard  squalls  and  rain;  2  p.  m.,  wind  backed  to  S.  and  at  8  p.  m.  shifted 
to  W.,  still  very  violent,  with  heavy  rain  and  terrific  sea;  6  p.  m.,  gale  increased  to 
hurricane  and  settled  down  from  W.  with  clearing  weather,  barometer  29.18.  5th,  3  a. 
m.,  in  34°  N.,  74°  W.,  gale  continued  as  hard  as  ever  with  tremendous  high  sea,  barom- 
eter rising  gently  and  at  midnight  reached  30.30,  with  fine,  dear  weather.  Steamship 
Belgenland,  4th,  in  40°  23'  N.,  73°  13'  W.,  violent  gale  accompanied  with  heavy  snow 
and  rapidly  falling  barometer,  wind  started  at  NE.  shifting  to  N.  and  NW.,  blowing 
with  great  violence,  barometer  28.70  at  3  p.  m.  At  10  p.  m.  perfectly  calm,  when  sud- 
denly without  any  warning  gale  sprang  up  from  the  SW.  and  blew  violently  for  about 
two  hours,  when  it  again  shifted  to  NW.  and  blew  a  heavy  gale,  sea  very  high,  barom- 
eter steadily  rising.  Steamship  Muriel,  4th,  off  Highlands,  New  Jersey  coast,  heavy 
E.  wind  with  thr^tening  weather  and  snow;  gale  steadily  increased  and  during  the 
night  became  a  most  violent  storm,  accompanied  with  heavy  snow.  Barometer  fell 
st^dily,  and  on  morning  of  the  5th  reached  29.05«  when  wind  suddenly  shifted  to  NW. 
and  WNW.,  followed  by  clearing  weather. 

NoA.  ni  and  IV. — ^The  morning  map  of  the  3d  showed  No.  Ill  central  in  Manitoba 
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and  No.  lY  near  Galveston.  The  northern  storm  produced  bnt  slight  changes  and  lost 
its  identity  on  the  afternoon  of  the  4th;  at  this  time  No.  lY  was  central  near  Norlblk, 
Va.  Barometer  at  that  station  29.31  inches,  a  fall  of  0.81  inch  in  last  twenty-four  honrs. 
The  following  are  the  weather  conditions  noted  during  the  passage  of  this  storm:  In  the 
West  Gulf  States  heavy  rains  on  the  2d  and  3d,  generally  clear  at  midnight  of  3d,  with 
wind  NW. ;  East  Gulf  States,  heavy  rains  3d  and  4th,  clear,  with  NW.  winds  at  mid- 
night of  4th',  South  Atlantic  States,  rain  on  4th;  Middle  Atlantic  States,  NE.  winds 
and  heavy  snow  on  4th,  clearing  and  winds  westerly  on  5th;  New  England,  snow  on  4th 
and  5th.  The  following  velocities  were  recorded:  Galveston,  NW.  40;  Indianola,  NW. 
51;  Pensacola,  SW.  36;  Cedar  Keys,  W.  38;  from  30  to  42  on  the  South  Atlantic  coast; 
60  miles  at  Cape  Hatteras  and  Cape  May;  64  miles  at  New  Shoreluun  and  28  to  40  miles 
on  the  New  England  coast.  The  following  ship^s  report  probably  indicates  the  presence 
of  this  storm  during  its  passage  eastward  over  the  ocean:  Steam&hip  Iberian,  6th,  in  47° 
30^  N.,  43°  38^  W.,  29.15,  wind  unsteady  fromSW.  to  SE.  Barometer  continued  falling 
and  on  the  8th,  in  50°  38'  N.,  30°  20'  W.,  wind  hauled  to  E.,  with  heavy  rain;  8  p.  m., 
wind  backed  to  SW.  with  increasing  force,  and  on  the  following  morning  blew  a  hurri- 
cane for  about  three  hours,  when  it  moderated  with  fine,  clear  weather  by  noon. 

No.  V. — ^Was  central  on  the  morning  of  the  6th  near  Fargo.  Weather  generally  fair 
in  all  districts.  On  the  7th  it  rained  in  the  Lower  Lake  region,  Tennessee,  and  the  Ohio 
Valley,  and  snowed  in  the  northern  portion  of  New  England.  In  the  Middle  Atlantic 
States,  rain  fell  during  night  of  the  7th.  Velocities  of  28  to  32  miles  were  recorded  in 
the  Lake  region  and  from  25  to  31  miles  on  the  New  England  coast.  The  following  re- 
ports furnished  through  the  co-operation  of  the  New  York  Herald  Weather  Service 
probably  indicate  the  presence  of  this  storm  during  its  passage  eastward  over  the  ocean; 
Steamship  Vaderland,  8th,  in  45°  39'  N.,  47°  19'  W.,  29.74,  WNW.,  heavy  gale  with 
very  high  sea,  vessel  slowed,  shipping  heavy  water;  9th,  in  45°  N.,  51°  05'  W.,  29.51, 
SSE.  to  NW.,  moderate  gale,  changing  suddenly  to  complete  cyclone  with  terrible  sea, 
vessel  severely  damaged;  10th,  in  44° 07'  N.,  54°  53' W.,  29.47,  NW.  to  SE.,  heavy  ga-le, 
terrible  sea;  11th,  in  42°  51'  N.,  57°  32'  W.,  29.32,  SE.  to  NNE.,  terrific  gale,  ending 
in  a  complete  revolving  storm,  violent  sea;  12th,  in  42°30'N.,  59°24' W.,  30.50,  NNE. 
to  N.,  terrible  gale  with  tremendous  sea;  13th,  in  41°  34'  N.,  64°  10'  W.,  30.32,  N.  to 
WSW.,  wind  and  weather  moderate,  sea  smooth.  Steamship  City  of  New  York,  9th,  in 
44°  22'  N.,  44°  45'  W.,  N.  to  S.,  strong  breeze  to  stronggale,  high  head  sea;  lOth,  in  43° 
41'  N.,  47°  29'  W.,  S.  to  NW.,  strong  gale  to  light  breeze,  very  high  head  sea.  Steam- 
ship Celtic,  8th,  in  43°  24'  N.,  53°  18'  W.,  WNW.,  strong  gale,  heavy  head  sea;  9th.  in 
42°  16'  N.,  58°  22^  W.,  NNW.,  strong  gale,  high  head  sea;  10th,  in  41°  10'  N.,  eo""  13' 
W.,  SAY.,  strong  breeze  with  rain.  Steamship  Catalonia,  8th,  in  45°  42'  N.,  53°  29^  W., 
WNW.  and  NW.,  strong  gale;  9th,  in  45°  27'  N.,  57°  45'  W.,  NW.,  heavy  gale,  high 
sea.  Steamship  P.  Caland,  12th,  in  48°  49^  N.,  34°  37'  W.,  29.24,  a  fall  of  0.56  inch, 
WSW.,  force  9,  hea\'y  squalls  with  rain. 

No.  VI. — This  area  appeared  central  near  Brownsville,  Tex.,  at  midnight  of  the  7th. 
It  rained  during  the  night  in  the  Gulf  States.  General  and  heavy  rains  occurred  in  the 
South  Atlantic  States,  Tennessee,  and  the  Ohio  Valley  on  the  8th,  and  in  the  3Iiddle 
Atlantic  and  New  England  States  on  the  9th.  Velocities  noted:  26  to  32  miles  at  Gulf 
stations;  34  to  48  miles  on  South  Atlantic  coast  and  28  to  46  miles  on  the  Middle  Atlan- 
tic and  New  England  coasts.  The  following  reports  furnished  through  the  co-operation 
of  the  New  York  Ilerald  Weather  Service  probably  indicate  the  presence  of  this  storm 
during  its  passiige  eastward  over  the  ocean:  Steamship  Abyssinia,  10th,  in  47°  29'  N., 
40°  OiV  W.,  WNW.,  heavy  gale,  snow  and  hail  showers,  high  sea;  11th,  in  45°  59^  N., 
45°  40''  W.,  westerly,  fresh  to  moderate  gale,  squalls  and  showers  of  rain  and  hail;  12th, 
in  44°  46''  N.,  48°  50''  W.,  W.  to  NNW.,  strong  gale,  vepy  high  confused  sea,  cold,  frosty 
weather.  Steamship  Gallia,  11th,  in  43°  46^  N. ,  48°  53^  W. ,  S.  to  W. ,  fresh  gale  to  mod- 
erate breeze  and  heiul  sea;  12th,  in  42°  54'  N.,  52°  45'  W.,  W.  to  NW.,  stronggale  and 
high  confused  sea;  13th,  in  41°  55'  N.,  59°  20^  W.,  N.  to  NW.,  fresh  breeze  and  head 
sea.  Steamship  City  of  New  York,  11th,  in  42°  38'  N.,  52°  25'  W.,  S.  to  W.,  light 
breeze  to  strong  gale,  very  high  head  sea;  12th,  in  42°  16'  N.,  56  W.,  W.  by  S.  to  NW., 
strong  gale  and  high  confused  sea.  Steamship  Catalonia,  10th,  in  44°  33'  N.,  62°  45' 
W.,  wind  shifted  from  NW.  to  WSW.  and  E.,  stronggale,  heavy  snow,  stopped  engines, 
ship  drifting.  Steamship  Republic,  10th,  in  40°  37'  N.,  68°  16'  W.,  29.26,  W.  by  S., 
force  2,  drizzling  rain;  11th,  in  41°  13^  N.,  61°  01'  W.,  29.82,  NW.,  force  7,  overcast, 
snow  and  hail;  12th,  in  41°  42'  N.,  53°  14'  W.,  30.31,  NNW.,  force  6,  cloudy,  snowan.l 
hail. 

No.  VII. — Was  central  near  Bismarck  on  the  afternoon  of  the  10th,  having  moved 
from  Washington  Territory  in  past  twenty-four  hours.  Rain  fell  in  the  Upper  Missis- 
sippi Valley  on  the  11th,  and  in  Texas  during  the  night  of  the  same  day.  General  rains 
occurred  in  the  I^wer  Lake  region,  Tennessee,  and  the  Ohio  Valley  and  the  East  Gulf 
States  on  the  12th  and  13th.     In  the  New  England  and  Middle  Atlantic  States  on  the 
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13th  and  in  the  South  Atlantic  and  East  Gnlf  States  on  the  14th.  The  following repolts 
furnished  through  the  co-operation  of  the  New  York  Herald  Weather  Service  probably 
indicate  the  presence  of  this  storm  during  its  passage  eastward  over  the  ocean:  Steam- 
ship Abyssinia,  14th,  in  42°  42^  N..  60°  13'  W.,  WSW.,  fresh  gale,  heavy  rain  and  high 
head  sea;  15th,  in  41°  06' N.,  65*^  53' W.,  westerly,  moderate  to  light  winds,  fine 
weather  and  moderate  sea.  Steamship  Zeeland,  14th,  in  47°  33'  N.,  39°  13'  W.,  30.02, 
a  rise  of  0.28  inch  in  past  twenty-four  hours,  WNW.  to  NW.,  strong  breeze  with  heavy 
squalls,  high  head  sea,  clear;  15th,  in  46°  51'  N.,  43°  17'  W.,  29.90,  W.  to  WSW.  and 
NW.,  strong,  fresh  breeze,  sea  moderating,  by  noon  light  rain;  16th,  in  46°  N.,  49°  11' 
W.,  29.88,  N.  and  NE.,  moderate  to  iresh  breeze,  light  snow  squalls  at  intervals.  Ocean 
data  irom  other  sources  as  follows:  Steamship  Mississippi,  9th,  in  48°  17'  N.,  123°  55' 
W.,  near  entrance  to  Straits  of  Juan  de  Fuca,  took  heavy  gale  commencing  at  NE.  with 
heavy  snow.  Wind  backed  gradually  around  to  WNW. ,  when  it  moderated  and  cleared. 
Shortly  after  barometer  fell  rapidly  to  28.90,  remaining  steady  until  about  noon,  when 
it  commenced  rising  and  at  3  p.  m.  stood  at  29.65,  where  it  remained  steady  for  twenty- 
four  hours.  Sea  from  SSE.,  high  and  confused;  wind  throughout  the  storm  between 
WNW.  and  NE.  Course,  a  little  north  of  west  out  of  the  straits;  when  south  of  en- 
trance about  20  miles  gale  moderated.  Barometer  continued  falling  until  course  was 
chai^ged  to  S. ,  when  it  remained  stationary  for  about  three  hours,  rising  thereafter  as  sud- 
denly as  it  fell. 

No.  VIII. — Central  in  southern  Wisconsin  at  midnight  of  the  15th;  moved  northeast 
to  the  Saint  Lawrence  Valley,  and  thence  southeast,  passing  off  the  coast  of  Maine. 
During  the  night  of  the  16th  rain  fell  in  the  Middle  Atlantic  States  and  the  Lower  Lake 
region,  and  snow  in  New  England  on  the  16th  and  during  the  night  of  the  same  day. 
High  winds  occurred  on  the  North  Atlantic  coast  after  the  passage  of  the  center.  The 
following  reports  furnished  through  the  co  operation  of  the  New  York  Herald  Weather 
Service  probably  indicate  the  presence  of  this  storm  during  its  passage  eastward  over  the 
ocean:  Steamship  Waesland,  18th,  in  46°  46' N.,  38°  52'  W.^  29.62,  a  fall  of  0.36  inch  in 
past  twenty-four  hours,  NE.  to  SE.,  partly  cloudy,  with  ram  during  latter  part  of  day: 
19th,  in  45°  05'  N.,  45*^  42'  W.,  29.42,  SSW.,  overcast  and  smooth  sea;  20th,  in  43°  ^ 
N.,  50°  40'  W.,  29.91,  NNW.,  strong,  overcast  with  snow  squalls.  Steamship  City  of 
Montreal,  17th,  in  42°  26'  N.,  60°  18'  W.,  W.  to  SSW.,  light  breeze,  clear;  18th,  in  41° 
06'  N.,  65°  35'  W.,  SW.  to  NW.  and  N.,  fresh  wind  to  fresh  gale,  heavy  rain,  changing 
to  snow,  heavy  beam  sea.  Steamship  Britannic,  16th,  in  44°  31'  N.,  47°  50'  W.,  W.  and 
N.,  fresh  breeze  and  overcast;  17th,  in  42°  53'  N.,  56°  26'  W.,  variable,  light  breeze  and 
fine;  18th,  in  41°  43'  N.,  63°  34'  W.,  29.89,  a  fall  of  0.91  inch  in  past  twenty-four  hours, 
S.  and  N.,  hard  gale  and  high  sea.  Steamship  Servia,  18th,  in  42°  50'  N.,  55°  36'  W., 
southerly,  moderate  breeze;  19th,  in  41°  23'  N.,  62°  08'  W.,  northerly,  strong  gale  and 
heavy  squalls.  Steamship  Zeeland,  17th,  in  44°  38'  N.,  54°  01'  W.,*29.80,  NW.  to  W. 
and  SW.,  light  breeze  and  dense  fog  throughout  the  whole  twenty-four  hours;  18th,  in 
43°  36'  N.,  57°  30'  W.,  29.74,  SW.  to  W.  and  NNW.,  fierce  gale,  tremendous  sea,  occa- 
sional snow  squalls;  19th,  in  42°  26'  N.,  59°  28'  W.,  29.88,  northerly  gale,  weather  and 
sea  moderating.  Steamship  Celtic,  17th,  in  40°  41'N.,  69°  46'  W.,  29.57,  SW.,  force4, 
foggy:  18th,  in  41°  04'  N.,  62°  40'  W.,  29.95,  NW.,  force  6,  cloudy;  19th,  in  41°  51'  N., 
55°  29'  W.,  20.75,  NW.,  force  6,  cloudy. 

No.  IX. — Was  central  in  Colorado  on  the  morning  of  the  18th.  Rain  fell  during  the 
day  in  the  Upper  Mississippi  Valley  and  Upper  Lake  region.  The  rain  area  moved  east- 
ward into  New  England  and  the  Lower  Lake  region  during  the  19th,  and  on  the  same 
day  heavy  and  general  rains  occurred  in  the  Ohio  Valley  and  Tennessee.  The  following 
rejwrts  furnish^  by  the  co-operation  of  the  New  York  Herald  Weather  Service  probably 
indicate  the  presence  of  this  storm  during  its  passage  eastward  over  the  ocean:  Steam- 
ship Waesland,  21st,  in  42°  19'  N.,  57°  19'  W.,  29.93,  strong  easterly  winds,  overcast 
with  snow  squalls.  Steamship  Zeeland,  20th,  in  41°  20'  N.,  64°  07'  W.,  29.64,  a  tall  of 
0.24  inch  in  past  twenty-four  hours,  N.  to  SW.,  calm,  cloudy;  21st,  in  40°  47'  N.,  69° 
11'  W.,  29.70,  N.  to  ENE.  and  ESE.,  light  to  fresh  breeze,  with  occasional  rain.  Steam- 
ship Wisconsin,  19th,  in  43°  39'  N.,  53°  54'  W.,  N.  to  W.,  heavy  gale  and  snow;  20th, 
in  42°  23'  N.,  59°  54'  W.,  N.  to  E.,  moderate  gale,  snow  and  heavy  head  sea;  21st,  ijj 
40°  48'  N.,  66°  18'  W.,  N.  to  SE.,  gales  and  snow.  Steamship  Assyrian  Monarch,  19ttt, 
in  41°  50'  N.,  63°  45'  W.,  N.,  heavy  ^le  and  high  sea. 

No.  X. — Central  in  Texas  at  midnight  of  the  19th,  with  heavy  rains  in  West  Gulf 
States.  The  rain  of  the  19th,  in  Tennessee  and  the  Ohio  Valley,  continued  during  the 
20th.  Tliis  day  rain  fell  in  Lower  Lake  region  and  Middle  Atlantic  States,  and  snow 
in  the  Upper  Lake  region.  On  the  21st  it  rained  in  Tennessee  and  the  Middle  Atlantic 
States,  and  snow  fell  in  the  Ohio  Valley,  the  Lower  Lake  region,  and  in  New  England. 
Snow  continued  in  the  Lake  region  and  New  England  on  the  22d  and  23d,  the  weather 
generally  clearing  in  the  other  districts.  The  following  reports  ftimished  through  the 
co-operation  of  the  New  York  Herald  Weather  Service  probably  indicate  the  presence 
of  this  storm  during  its  passage  eastward  over  the  ocean:  Steamship  Waesland,  22d,in 
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41°  35^  N.,  63*»  W  W.,  29.14,  a  fall  of  0.79  inch  in  past  twenty-fonr  houis,  ESE.,  parti 
cloudy,  changing  to  stormy  weather;  23d,  in  40**  44'  N.,  64°  64'  W.,  29.48,  W.,  heavy 
gale  with  high  head  sea,  ship  laboring  heavily;  24th,  in  40°  17'  N.,  71°  01'  W.,  29.96 
N.,  moderating,  snow  squalls.  Steamship  Helvetia,  22d,  in  45°  38'  N.,  44°  48'  W.,  NE. 
strong  breeze  and  beam  sea;  23d,  in  42°  68'  N.,  60°  20'  W.,  variable  light  winds  and 
cloudy;  24th,  in  42°  N.,  65°  10'  W.,  variable,  moderate  gale  and  snow  sqnaUs;  25th,  in 
41°  03'  N.,  60°  57'  W.,  N.  to  NNE.,  moderate  gale  and  snow  squalls.  Steamship  The 
Queen,  22d,  in  40°  28'  N.,  69°  42'  W.,  SE.  to  WNW.,  heavy  head  sea  and  rain.  Steam- 
ship I>arthia,  24th,  in  46°  13'  N.,  42°  58'  W.,  SSW.  to  WSW.  and  SE.,  moderate  breeze, 
cloudy  with  rain  and  confused  sea.  Steamship  Zeeland,  22d,  in  40°  29'  N.,  73°  W., 
29.58,  a  iall  of  0.12  inch  in  past  twenty-four  hours,  SE.  to  W.  and  WNW.,  strong  breeze, 
rainy  and  misty.  Steamship  Baltic,  21st,  in  43°  03'  N.,  51°  16'  W.,  W.  and  NE.,  vari- 
able, cloudy,  conftisedsea;  22d,  in  42°  10'  N.,  58°65'W.,  variable,  strong  winds,  squally, 
rough  sea;  23d,  in  41°  39'  N.,  62°  57'  W.,  NW.  and  N.,  strong  gale,  heavy  head  sea. 

No.  XI. — Moved  down  the  Missouri  Valley  on  the  27th;  on  the  morning  of  the  28th 
it  was  central  near  Little  Rock,  and  thence  moved  NE.  to  the  Lake  region.  Hea\'y  and 
general  rains  occurred  during  the  passage  of  this  storm  in  the  Mississippi  Valley,  Ten- 
nessee, and  the  Ohio  Valley,  the  East  Gulf  States,  the  Lake  region,  the  Middle  Atlantic 
and  New  Ens^and  States. 

INTEBXAIIOXAL  METEOROLOGY. 

International  Charts  Nos.  IV  and  V  accompany  the  present  Review  for  February,  1882. 
The  former  is  published  for  December,  1879,  and  continues  the  series  of  that  chart,  com- 
menced in  January,  1877.  The  **Beobachtungenauf  dem  Nordatlantischen  Ocean,*'  for 
December,  1879,  kindly  furnished  this  office  through  the  courtesy  of  Prof.  Dr.  G.  Ncw- 
mayer,  director  of  the  German  Marine  Observatory,  has  been  used  in  the  preparation  of 
the  present  chart.  Chart  No.  V  is  prepared  for  the  month  of  March,  1880,  and  con- 
tinues the  series  of  this  chart,  commenced  in  November,  1877. 

Chart  No.  IV  shows  the  mean  pressure,  temperature,  and  the  prevailing  direction  of 
the  wind  at  7.35  a.  m.  Washington,  or  0.43  p.  m.  Greenwich  mean  time,  for  the  month 
of  Deceml>er,  1879,  over  the  Northern,  and  at  certain  isolated  stations  in  the  Southern 
Hemisphere.  The  pressure  is  generally  high,  even  over  British  India,  where  the  mean 
at  no  station  falls  below  29.92.  There  are  two  areas  of  comparative  barometric  minima^ 
one  embracing  Iceland  and  Greenland  pnd  the  other  occupying  northeastern  Russia  and 
northwestern  Sil)eria.  The  most  decided  of  the  above  indicated  depressions  is  the  former, 
lowest  mean  reading  29.47,  atStykkisholm.  This  area  of  barometric  minima  probably 
resulted  from  the  translation  northward  of  one  of  the  November  depressions  (29.90)  cen- 
tral over  the  Azores  and  Madeira  Islands,  and  its  coinl)ination  with  a  slight  depression 
(29.80)  central  that  month  over  Greenland.  There  are  five  principal  areas  of  high  press- 
ure for  the  month,  distributed  as  follows:  In  central  Mexico,  30.30;  in  Manitoba,  30.20; 
in  35°  N.,  70°  W.,  30.20;  in  western  Europe,  30.40;  in southeiLStern Siberia,  30.40.  The 
extreme  mean  pressures  for  the  month  are,  29.47  (lowest)  at  Stykkisholm  and  30.49 
(highest )  at  Nertschinsk.  The  extreme  monthly  nmge  of  nieim  pressure  for  the  month 
is  1.02  inches,  which  is  0.52  inch  smaller  than  the  range  for  December,  1877,  and  0.18 
inch  smal  ler  than  the  range  for  the  same  month  in  1878.  The  following  extreme  monthly 
mean  temi)eratures  are  given  in  Fahrenheit's  scale:  Lowest:  York  Factorv, — 31°;  Fort 
Garry,  —18°;  Moose  Factory,  —10°;  Nertschinsk, —12°;  Fort  Bufonl,  —8°;  Bismarck, 
— 5°;  Nilvolaievsk,  — 3°;  Yeniseisk,  1°;  Ekaterinburg,  3°;  Kasim,  8°;  Archangel,  10°; 
Godthaab,  11°;  Bzathmar,  10°;  Bamberg  and  Haparanda,  17°;  Zurich,  19°.  Jfifjhrst: 
Mauritius,  80°;  Paramaribo,  79°;  Santiago,  Cape  Verde  Islands,  and  Fort  Napier,  78°; 
Poena  and  Bridgetown,  77°;  Fort  dc  France,  Navassa,  and  Bombay,  76°;  Kingston,  Ja- 
maica, Santiago  de  Cuba,  and  San  .Juan  de  Puerto  Kico,  74°;  Honolulu,  71°;  Tlacotal- 
pam,  70°.  The  prevailing  direction  of  the  winds  over  the  United  States  was  southwest- 
erly in  the  Atlantic  Coast  States,  except  westerly  in  New  England;  southerly  from  the 
Gulf  coast,  northeastward  to  the  I^ikes;  northwesterly  in  the  Lake  region,  Upper  Mis- 
sissippi, and  Lower  Missouri  Valleys,  Rocky  Mountain  Slopes  and  in  western  Texas; 
southerly  in  the  Northern  Pacific  Coast  region  and  variable  in  the  Middle  and  Southern 
Pacific  Const  and  Plateau  regions.  In  Canada  and  the  maritime  provinces,  westerly. 
In  Central  Mexico,  variable.  Over  the  Atlantic  Ocean  Irom  the  American  coast  east- 
ward to  40°  W.,  northeast,  and  northwest;  from  the  European  coast  westward  to  40° 
W.,  northeast,  southeast,  and  southwest.  In  ^Europe,  southwesterly  north  of  50°  N. 
and  west  of  30°  E. ;  south  of  that  pamllel  and  in  Kussia,  northeast  to  northwest.  In 
Algiers,  northerly.  In  Hindostan,  variable.  Along  the  Asiatic  coast  and  over  the  JajKin 
Islands,  northeast  to  northwest.  Compared  with  December,  1877  and  1878,  the  tem- 
perature over  the  United  States  is  considera])ly  lower  in  the  Pacific  Coiist  Stiites,  the 
liocky  Mountain  regions,  in  the  Upper  Mississippi  and  Lower  Missouri  Valleys,  in  the 
Upper  [jake  region,  Saint  I^awrencc  Valley,  and  in  the  Canadian  maritime  provinces,  the 
change  ranging  from  3°  to  20°,  being  most  marked  in  the  vicinity  of  the  Upper  Jjake 
region.     The  pressure  is  considerably  higher  on  the  Pacific  coast  south  of  Oregon,  also 
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in  the  northern  sections  of  the  conntry  and  in  Canada,  while  in  the  Matheaatem  portion 
of  the  United  States  Uie  haroinet«r  shows  hut  little  change.  Over  the  Atlantic  the 
pressnre  JHCOOsideiablyliigher  sonthof  60°  N.  and  woat  of  40°^.  In  the  region  of  the 
Azores  and  Madeira  IslandH  there  ia  a  &11  of  aboat  0.10  inch.  The  greatest  change  oc- 
curs north  of  60°  N.,  where  there  is  a  decrease  of  0.05  to  0.20  inch.  The  change 
.  in  temperatore  is  very  small  except  north  of  5U°  N,,  where,  wMtof  36°  W.,  there  is  a 
decided  fait,  and  t»  the  eastward  a  considerable  rise.  In  the  varions  oonntries  of  Europe 
and  Asia,  the  following  changes  occnr:  British  lales,  temperatnre  slightly  lower  and 
the  preasnre  from  0.11  to  0.50  inch  higher.  Denmark,  temperatnre  from  3°  to  5° 
lower,  and  pressure  from  0.40  to  0.50  inch  higher.  Norway,  temperature  normal  and 
the  preaeme  from  0.01  to  0.20  inch  higher,  f^wedeu,  tempecatore  from  1°  to  3°  lower 
and  the  pressure  from  0.07  to  0,27  indi  higher.  France,  temperatnre  from  3°  to  10° 
lower  and  the  preasare  from  0.30  to  0.40  inch  higher.  Germnny,  temperature  from  4° 
to  16°  lower  and  the  pre«nre  from  0,25  to  0.55  inch  higher.  Anstria,  temperature  from 
10°  to  17°  lower  and  the  presanre  from  0.30  to  0.45  inch  higher.  Algeria,  temperature 
ftom  0°.5  to  2°  lower  and  the  pressure  from  0,15  to  0,35  inch  higher.  Italy,  tempera- 
ture from  2°  to  5°  lower  and  the  preasnre  from  0,  SO  to  0, 35  inch  higher,  Portugal,  tem- 
perature from  6°  to  9°  lower  and  the  pressure  from  0,09  to  0.12  inch  higher.  Spain, 
temperature  slightly  lower  and  the  presaure  from  0.10  to  0.20  inch  higher.  Turkey, 
temperature  irom  1°  to  3°  higher  and  pressure  from  O.OS  to  0,24  inch  higher,  Kussion 
Empire,  temperatnre  from  1°  to  3°  higher  and  pressure  from  0,05  to  O.GO  inch  lower. 
British  India,  temperature  from  1°  to  3°  lower  and  the  presaure  from  0,01  to  0,05  inch 
lower.  The  accompanying  table  shows  the  deviations  in  temperature  and  barometer  at 
Isolated  stations  Ibr  the  month  of  December,  1879,  as  compa^d  with  the  means  of  the 
past  two  years: 
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Chart  No,  V, — ^Thxs  chart  displays  the  trachigs  of  the  probable  courses  of  twenty- 
iegbt  of  the  principal  storm  areas  of  the  Northern  Hemisphere  for  the  month  of  March, 
1880.  The  approximate  paths  of  progressive  mov^ent  are  based  npon  daily  simnlta- 
neous  international  observations  to  the  number  of  over  650,  besides  a  large  mass  of  irreg- 
ular data  which  reaches  this  office  in  various  ways,  ftom  the  logs  of  vessels  of  the  mer- 
chant marine  of  the  North  Atlantic  and  North  Pacific  Oceans.  Concerning  the  general 
distribution  of  the  paths  of  the  areas  of  barometric  minima,  the  following  is  given: 
Fifteen  areas  traversed  portions  of  the  United  States,  six  of  which  entered  that  countiy 
from  the  British  Possessions  and  four  from  the  Pacific  Ocean.  Twelve  of  these  storms 
reached  the  Atlantic  Ocean,  five  of  which  passed  eastward  beyond  tlie  30th  meridian 
west,  and  one  entered  southwestern  Europe  over  Spain.  Nine  areas  traversed  portions 
of  northern  Europe  and  northwestern  Asia,  five  of  which  came  tom  the  Atlantic  Ocean. 
Four  areas  passed  northeastward  in  the  vicinity  of  the  Japan  Islands.  Of  the  storms 
first  appearing  in  North  America,  the  following  brief  descriptions  are  given:  No.  I. — 
This  depression  appeared  off  the  coast  of  British  Columbia  on  the  1st,  accompanied  by 
rnin  and  southerly  winds  in  the  North  Pacific  Coast  region.  During  the  day  me  area  of 
barometric  minima  moved  rapidly  southeastward  and  by  the  following  morning  was 
central  in  northern  Montana;  Virginia  City,  29.15,  a  fall  of  0.23  inch,  SW.  fidr.  3d, 
depression  central  in  the  northern  portion  of  the  Upper  Mississippi  Valley,  with  a  baro- 
metric troupjh  of  29.60  running  southeastward  fh)m  Lake  Sui)erior  to  western  Texas; 
Omaha,  29.43,  a  faU  of  0.52  inch,  S.  cloudy;  Saint  Paul,  29.44,  a  fall  of  0.52  inch,  SE. 
threatening.  During  the  day  the  northeastern  portion  of  the  depression  moved  rapidly 
eastward,  and  on  the  following  morning  was  central  in  the  Lower  Saint  Lawrence  Val- 
ley, accompanied  by  southerly  winds  and  light  to  heavy  rain  and  snow  in  the  Canadian 
maritime  provinces.  Chatham,  N.  B.,  29.59,  a  iall  of  0.76  inch,  S.  cloudy;  Windsor, 
N.  S.,  29.59,  a  fall  of  0.77  inch,  SE.  raining;  Bathurst,  N.  B.,  29.61,  a  iall  of  0.74  inch, 
S.  snowing.  5th,  depression  central  south  of  Newfoundland,  followed  by  northerly 
winds  and  rising  barometer  in  the  maritime  provinces;  in  42°  N.,  60°  W.,  SSW.,  and 
NN  W. ,  strong,  violent  rain  squalls ;  in  43°  29^  N. ,  49°  20°  W. ,  WNW. ,  fresh  gale,  high  sea. 
6th,  in  42°  36^  N.,  55°  04^  W.,  WNW.,  fresh  gales,  high  sea;  in  44°  45^  N.,  45°  03-^ 
W.,  S.  and  SW.,  heavy  gale,  with  rain  squalls;  in  45°  08^  N.,  48°  50^  W.,  strong  WNW. 
gale  hauling  to  NNW. ;  in  43°  18^  N.,  48°  51^  W.,  29.27,  SW.,  force  7,  cloudy.  7th,  in 
48°  N.,,47°  W.,  strong  NW.  gales,  encountered  several  icebergs,  some  apparently  120 
feet  high:  in  43°  N.,  51°  W.,  W.  and  NW.,  strong  gale,  high  cross-sea;  in  45°  N.,  43° 
W.,  WNW.,  heavy  storm,  hail  and  rain  squalls;  in  48°  N.,  34°  W.,  WSW.,  strong  gale, 
in  48°  N.,  31°  W.,  NW  to  SE.,  fresh  gale  to  calm;  in  42°  51^  N.,  52°  49^  W.,  29.83; 
NW.,  force  7,  hij^li  sea  and  cloudy.  8th,  depression  central  near  50°  N.,  40°  W  In  47^ 
N.,  30°  W.,  SSE.  to  NW.,  very  stormy,  with  rain  and  high  sea;  iii  46°  43^  N.,  39°  30^ 
W.,  W.  hard  gale;  in  49°  22^  N.,  26°  01^  W.,  29.57,  SW.,  force  7,  very  high  sea  and 
cloudy.  9tb,  in  48°  29^  N.,  31°  10'  W.,  29.27,  ENE.,  force  7,  high  sea  and  cloudv. 
10th,  in  49°  52'  N.,  29°  39'  W.,  S.  and  NW.,  heavy  gales,  ver>^  high  sea;  in  48°  27^  N. 
31°  25'  W.,  NAY.,  strong  gale,  high,  confused  sea;  in  46°  19'  N.,  38°  W.,  29.70,  NNW., 
force  4,  moderate  sea,  hailing.  Owing  to  lack  of  reports  the  further  course  of  this  de- 
pression could  not  be  indic^ited  upon  the  chart.  In  all  probability  it  did  not  pass  east- 
ward to  the  mainland  of  northern  Europe  because  of  the  high  pressures  prevailing  in 
that  region,  ranging  from  30.30  to  30.70,  highest  in  Norway.  Throughout  the  whole  of 
western  Europe  the  pressure  was  above  30.20.  No.  IV. — l^pidly  following  area  No.  I, 
this  depression  appeared  off  the  coast  of  British  Columbia  on  the  3d,  accompanied  by 
southerly  winds  and  min  and  snow  in  the  North  Pacific  Coast  region.  Olympia,  29.40, 
a  fall  of  0.23  inch,  S.,  light  snow.  4th,  depression  central  in  Lower  Missouri  Valley. 
Dodge  City,  29.14,  a  Iall  of  0.13  inch,  S.,  cloudy;  North  Platte,  29.23,  a  fall  of  0.06  inch, 
N.,  cloudy.  5th,  central  in  the  Lower  Lake  region.  Buffalo,  29.22,  a  fall  of  0.42  inch, 
SW.,  clear.  Kingston,  Ontario,  29.21,  a  fall  of  0.54  inch,  NE.,  cloudy;  Norwood,  On- 
tario, 29.20,  a  fall  of  0.33  inch,  NE.,  gloomy.  The  following  day  this  depression  com- 
bined with  area  No.  I,  then  central  over  the  ocean  southeast  of  Nova  Scotia.  No.  VI. — 
Probably  central  in  ]5ritish  Columbia  on  the  4tli;  this  depression  passed  rapidly  south- 
eastward over  the  Saskatchewan  Valley  and  by  the  morning  of  the  6th  was  central  in 
eastern  Dakotii,  inclosed  by  the  isobar  of  29.80.  7th,  depression  central  north  of  Lake 
Superior,  with  diminished  energy,  and  during  the  day  passed  eastward  to  the  Lower 
Saint  Lawrence  Valley,  becoming  central  on  the  following  morning  over  the  Gulf. 
During  the  8th  the  depres.sion  disappeared  to  the  eastward  over  Newfoundland,  possibly 
combining  with  No.  I.  No.  VIII. — This  depression  first  a])i)eared  in  the  Kio  Grande 
Valley  on  the  6th,  and  with  slight  energy  but  rapid  movement  the  area  passed  north- 
eastward over  the  northern  portion  of  the  Western  Gulf  States,  through  Tennessee  and 
southern  Virginia,  reiiching  the  Atlantic  Ocean  during  the  afternoon  of  the  7th,  disap- 
pearing thereafter  in  a  high-preasure  area,  30.30.  No.  IX. — Probably  central  in  the 
Saskatchewan  Valley  on  the  7th,  the  depression  moved  southwanl  to  the  Middle  Plateau, 
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where  it  was  central  on  the  dth.  9th,  depression  central  in  sonthem  California,  passing 
thence  east-southeast  through  Arizona  and  New  Mexico  to  the  Eio  Grande  Valley,  where 
it  was  central  on  the  11th.  During  this  day  and  the  following  the  depression  pursued  a 
very  irregular  course,  disappearing  on  the  13th  in  a  high-pressure  area  over  the  eastern 
portion  of  the  Gulf  of  Mexico.  No.  X. — ^This  depression  appeared  in  the  Rio  Grande 
Valley  on  the  8th,  and  during  the  day  passed  northeastward  over  the  western  portioh  of 
the  Gulf  and  thence  across  the  central  portion  of  the  Eastern  Gulf  States,  reaching  the 
south  Atlantic  coast  on  the  9th.  During  the  day  the  center  passed  eastward  off  the  / 
coast,  and  bv  the  following  morning  was  central  over  the  ocean  in  about  40^  N.,  60°  W.. 
In  39*»  3V  N.,  60*  34^  W.,  29.13,  W.,  force  6,  12  hours  heavy  rafai,  heavy  SE.  to  W. 
sea.  11th,  in  48*»  32^  N.,  38*»  15'  W.,  29.72,  ESE.,  force  6,  cloudy,  in  45*»  N.,  42*  55^ 
W.,  29.04,  SW., force  9,  very  heavy  sea,  cloudy;  in  48*  N.,  35*  W.,  NW.  and  S.,  heavy 
gales;  in  47*  17'  N.,  37*  20'  W.,  variable  winds,  heavy  gales,  with  dangerous  sea;  in  45* 
N.,  42*  5y  W.,  29.30,  SW.,  force  11,  heavy  gale,  with  rain  squalls;  in  44*  N.,  25*  W., 
very  heavy  SE.  gales;  in  43*  51'  N.,  47*  29'  W.,  SSE.  to  NW.,  heavy  gales  and  danger- 
ous sea;  in  42*  N.,  53*  W.,  SE.  to  SW.  and  NW.,  stormy,  high,  confused  sea;  in  43*  32' 
N.,  47*  20'  W.,  SE.,  W.  and  SW.,  fresh  to  whole  gale,  with  squalls  of  rain;  in  46*  30' 
N.,  47*  40'  W.,  passed  large  icebergs  from  40  to  50  feet  high.  12th,  in  39*  10'  N.,  31* 
65^  W.,  29.89,  WSW.,  force  7,  cloudy;  in  36*  10'  N.,  32*  15'  W.,  30.02,  W.,  force  6,  con- 
ftised  sea;  in  50*  39'  N.,  33*  17' -W.,  29.35,  SSE.,  force  2,  drizzling  rain;  in  44*  11'  N., 
44*  06'  W.,  29.46,  NNW.,  force  7,  very  heavy  sea;  in  43*  N.,  52*  W.,  WNW.,  whole 
gale;  in  43*  N.,  50*  W.,  NW.,  heavy  gale;  in  47*  N.,  40*  W.,  S.  and  W.,  fierce  gale,  tre- 
mendous sea,  with  heavy  rain  squalls;  in  46*  32'  N.,  40°  19'  W.,  W.  and  NW.,  heavy 
gale,  dangerous  sea;  in  50*  39'  N.,  33*  17'  W.,  29.20,  SE  by  8.,  strong  gale,  with  rain 
squalls.  131h,  a.  m.,  in  47*  25' N.,  27*  42'  W.,  SW.,  strong  gale,  increasing  to  nearly  a 
hurricane;  3  p.  m.,  terrific  squall  from  the  W.,  the  gale  from  the  S.  not  ceasing  until 
the  squall  was  upon  the  vessel  without  any  vmming  whatever;  hurricane  from  the  SW. 
continued  for  about  one  hour  with  a  tremendous  sea,  completely  engulfing  the  ship;  7 
p.  m.,  hurricane  from  SW.  slightly  diminished  in  force,  which  continued  to  wane  until 
a  moderate  westerly  gale  was  reached  at  4.30  a,  m.  of  14th.  In  52*  17'  N.,  27*  14'  W., 
29.21,  violent  SE.  by  E.,  gale;  in  45°  30'  N,,  43*  26'  W.,  NW.,  strong  gales,  violent 
squalls;  in  49*  N.,  41°  W.,  SW.,  strong  gale,  high  sea,  heavy  rain  squalls;  in  45°  N., 
44*  W.,  NW..  fierce  gale,  tremendous  sea,  with  rain  squalls;  in  44*  N.,  43*  W.,  NW., 
very  heavy  gale;  in  41*  47'  N.,  28*  30'  W.,  29.53,  SW.,  force  9,  hail-stopn;  in  36*  15' 
N.,  35*  45'  W.,  29.96,  WNW.,  force  7,  showery;  in  50*  47'  N.,  21*  15' W.,  29.81,  WSW., 
force  6,  heavy  rain  for  one  hour;  in  42*  58'  N.,  42°  57'  W.,  29.76,  WNW.,  force  6, 
cloudy.  14th,  in  36*  05'  N.,  39*  05'  W.,  30.04,  W.,  force  6,  showery;  in  43*  24'  N., 
25*  20'  W.,  29.83,  SW.,  force  5,  cloudy;  in  53*  46'  N.,  20*  38'  W.,  29.71,  ESE,  force  5, 
Mr;  in  49*  49'  N.,  26*  55'  W.,  29.37,  WSW.,  force  6,  heavy  rain  for  two  hours;  in  44* 
26'  N.,  37*  01'  W,  29.58,  WNW.,  force  6,  cloudy;  in  42*  28'  N.,  49*  31'  W.,  29.97, 
NNW.,  force  7,  very  heavy  westerly  sea,  cloudy;  in  50*  N.,  25°  W.,  WSW.,  strong  gale, 
high  sea;  in  48°  50'  N.,  25°  45'  W.,  29.42,  WSW.,  force  6,  tremendous  sea,  violent 
squalls  of  hail  and  snow;  in  44°  30'  N.,  46*  10'  W.,  NW.,  fierce  gale,  high  s^a;  in  48* 
N.,  36*. W.,  NW.,  strong  gale  and  high  sea,  heavy  squalls  of  hail  and  snow;  in  43*  N., 
47*  W.,  NW.,  fierce  gale,  tremendous  sea,  snow  squalls;  in  42°  N.,  45*  W.,  NW.,  very 
heavy  gale.  15th,  in  47°  N.  ;40*W.,  NW.  and  W.,  severe  gales,  high  sea,  violent 
squalls  of  snow  and  hail;  in  43*  37'  N.,  48°  08'  W.,  icebergs;  in  45°  N.,  53°  W.,  large 
fields  of  slab  ice;  in  45°  27'  N.,  22°  12'  W.,  29.63,  SW.,  force  5,  showery;  in  36°  N.,  42* 
65'  W.,  30.10,  WSW.,  force  2.  overcast;  in  45°  37'  N.,  31°  14'  W.,  29.62,  NW.,  force  3, 
cloudy;  in  48°  17'  N.,  32°  27'  W.,  29.56,  W.,  force  4,  hail  and  snow  squalls.  16th,  in 
46*  50'  N.,  19°  10'  W.,  29.64,  SW.,  force  5,  showery;  in  49°  23'  N.,  13°  36'  W.,  29.55, 
WSW.,  4,  moderate  westerly  sea;  in  49°  N.,  20°  W.,  SE.  to  NW.,  stormy,  with  squaUs 
of  rain.  During  this  day  and  the  following  the  depression  filled  up  off  the  western 
coast  of  the  British  Isles  under  the  influence  of  a  high-pressure  area,  30.20  to  30.40, 
prevailing  over  those  islands.  No.  XI. — Tliis  depression  developed  in  western  Dakota 
on  the  8th  as  secondary  area  to  No.  IX.  On  the  morning  of  the  9th  was  central  in  the 
northern  portion  of  the  Upper  Lake  region,  inclosed  by  the  isobar  of  29.80.  10th,  oen- 
laikl  in  the  Lower  Saint  Lawrence  Valley  with  diminished  energy.  During  the  day  the 
depression  passed  eastward  over  the  Canadian  maritime  provinces  and  on  the  following 
morning  combined  with  area  of  No.  X,  then  central  southeast  of  Newfoundland.  No. 
XIII. — ^This  depression  developed  during  the  13th  in  the  Lower  Missouri  Valley,  and  on 
the  following  morning  was  central  in  the  Province  of  Ontario  as  an  area  of  very  slight 
energy,  inclosed  by  the  isobar  of  30.00.  During  the  day  the  depression  passed  rapidly 
southeastward  over  the  Lower  Lake  region,  disappearing  off  the  New  England  coast,  and 
by  the  morning  of  the  15th  became  central  in  about  40°  N.,  55*  W. ;  in  44*  26'  N.,  52* 
58'  W.,  29.96,  NW.,  force  6;  in  42*  04'  N.,  53*  40'  W.,  29.36,  NE.,  force  6.  16th,  in 
44*  28'  N.,  46*  20°  W.,  NW.  gale,  high  sea,  vnth  violent  squalls;  in  46*  30'  N.,  38** 
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08^  W.,  29.37,  NW.,  force  7,  heavy  snow  and  hail  f<w  three  hoon.  17th,  in  AT  W  N., 
30*»  lb"  W.,  8.,  force  3,  heavy  tea;  in  48<>  19'  N.,  18*»  52'  W.,  29.23,  S:,  force  3,  heavy 
lain;  Angra,  Azores,  29.56,  a  foU  of  0.16  inch.  W.,  light  rain;  in  37^"  N., 
39*>  W.,  29.54,  SSW.,  force  3;  in  49<>  14'  N.,  15^  IV  WT,  29.56,  SR,  force  9, 
high  confhsed  sea;  in  45'' 08' N.,  43°  02' W.,  29.77,  NNW.,  force  4,  lain  for  three  hoTUs; 
in  48°  N.,  29«  W.,  SW.  to  NW.,  severe  gale,  hi^  sea;  in  50°  N.,  26°  W.,  SW„  SE.,  and 
SSW.,  hard  gale  with  sqnaUs  and  showers:  in  49°  N.,  29°  W.,  SW.,  and  S.,  strMig gpftles, 
finally  incre^ed  to  heavy  gale  fh>m  the  W.,  caosing  severe  damage  to  vessel.  18Ui,  in 
50°  55'  N.,  11°  57'  W.,  29.89,  ESR,  force  6,  misty;  in  48°  02'  N.,  24°  14'  W.,  WSW., 
'force  2,  high  sea,  rainy  weather.  Daring  this  day  and  the  foUoviring  the  dq^KreasiQii 
slowly  filled  up  over  the  Bay  of  Biscay,  under  the  influence  of  high  pressures  extending 
thence  fiK>m  western  Europe.  No.  XVl. — ^This  depression  passed  northwaid  finom  the 
Gulf  of  Mexico  during  the  latter  part  of  the  14th,  and  on  the  following  morning  was 
central  in  Louisiana,  indoeed  by  the  isobar  of  29.90.  During  this  day  and  the  following 
the  depression  passed  northeastward  over  Alabama,  Tennessee,  and  Virginia,  reaching  the 
Atlantic  coast  at  about  parallel  40°  N.,  on  the  aflemo6n  of  the  16th.  By  the  morning 
of  the  17th  the  depression  became  central  in  about  40°  N.,  60°  W.  In  41°  05'  N.,  63? 
44'  W.,  29.54,  N.,  force  4,  cloudy.  18th,  in  53°  36'  N.,  49°  19'  W.,  29.20,  NNW.,  force 
7,  heavy  rain  for  two  hours;  in  35°  55'  N.,  54°  W.,  29.84,  NW.,  foroe  6,  very  hi^  8ea» 
violent  squalls;  in  43°  N.,  45°  W.,  NW.,  strong  gale,  high  sea;  in  48°  N.,  34°  W.,  W. 
and  S.,  severe  gales  with  frightfhlly  high  sea;  in  48°  N.,  33°  W.,  NW.,  strong  gale,  hi|^ 
sea;  in  49°  N.,  31°  W.,  W.  and  NW.,  fresh  gale,  squalls,  showers,  and  high  seas.  19tti, 
in  52°  32'  N.,  27°  05'  W.,  29.00,  8.,  force  6;  in  44°  11'  N.,  45°  28'  W.,  28.86,  NW.. 
force  10,  tremendous  sea;  in  47°  N.,  38°  W.,  S.,  SE.,  and  NW.,  tremendous  gales  and 
very  high  sea;  in  '48°  N..  36°  W.,  W.,  SSW.,  and  N.,  strong  gales,  squally,  showers,  and 
hirfi  sea;  in  47°  N.,  37^  W.,  WSW.  to  NW.,  heavy  gale,  very  high  sea;  in  47°  40'  N., 
37°  30'  W.,  S.,  very  heavy  gale  and  tremendous  high  seas;  in  46°  57'  N.,  29°  44'  W., 
29.37,  WSW.,  force  6,  heavy  rain,  very  high  sea.  20th,  in  54°  17'  N.,  19°  46'  W.,  29.79, 
S.,  force  5.  During  this  day  and  the  following  the  depression  filled  up  off  the  western 
coast  of  the  British  Isles;  the  pressure  at  land  stations  ranged  finom  30.20  to  30.46.  No. 
XVII. — ^This  depression  entered  the  North  Pacific  Coast  region  on  the  16th,  and  passing 
then  southeastward  to  the  Middle  Plateau,  was  central  near  Salt  Lake  City  on  the  morn- 
ing of  the  17th.  On  the  18th  the  depression  passed  eastward  from  the  Lower  Missouri 
Valley,  and  by  the  following  morning  became  central  in  the  western  portion  of  the  Mid- 
dle Atlantic  States.  During  the  afternoon  the  center  passed  eastward  off  the  coast,  ac- 
companied by  heavy  gales  and  hij^h  seas  south  of  40°  N.  and  east  of  72°  W.  19th,  in  38° 
40'  N.,  65°  W.,  hurricane  from  NE.,  vessel  hove  on  beam  ends;  in  37°  N.,  66°  W.,  hur- 
ricane from  SE.  veering  to  NW.  and  lasting  twenty-four  hours;  in  about  39°  10'  N.,  70° 
15'  W.,  9.30  p.  m.,  terrific  hurric^ine  from  NW.,  Ia8ting  one  hour,  vessel  hove  on  beam 
ends  and  finally  abandoned;  in  30°  N.,  61°  W.,  terrific  SE.  storm,  which  veered  around 
to  SW.  and  NW.,  barometer  29.31,  tremendous  sea  washing  away  everything  moveable 
on  deck;  in  34°  N.,  71°  W.,  strong  gale  from  NW.  and  N.,  with  hail  and  snow  squalls; 
in  37°  N.,  69°  W.,  during  night,  violent  hurricane  from  WSW.,  scud  under  bare  poles 
for  three  4iour8,  decks  swept.  On  the  morning  of  the  20th  the  depression  became  cen- 
tral in  about  40°  N.,  60°  W.  In  36°  10'  N.,  61°  25'  W.,  29.36,  W.,  force  8,  misty;  in 
42°  07'  N.,  59°  57'  W.,  28.77,  NNW.,  force  9,  very  heavy  sea,  cloudy;  in  40°  01'  N.,  63° 
04'  W.,  28.53,  WNW.,  force  10,  moderate  rain,  tremendous  sea,  terrific  storm;  in  41° 
N.,  64°  W.,  NE.  heavy  gale,  high  sea;  in  38°  N.,  63°  W.,  terrible  hurricane  from  SE.  to 
NW.,  lasting  eighteen  hours,  followed  by  a  heavy  sea,  washing  everything  off  deck;  in 
42°  07'  N.,  59°  57'  W.,  28.82,  NNW.,  force  11,  violent  gales  and  squalls;  in  40°  01'  N., 
63°  04'  W.,  28.53,  N.  by  W.,  force  12,  terrific  gales  and  squalls;  in  41°  N.,  60°  W.,  hur- 
ricane lasting  twenty-four  hours,  decks  swept  by  heavy  cross  seas;  in  about  34°  N.,  65° 
W.,  terrific  hurricane  from  NW.,  lasting  thirty -six  hours,  everything  movable  on  decks 
swept  off;  in  43°  N.,  55°  W.,  ESE.,  strong  gale,  high  sea;  in  47°  N.,  40°  W.,  NW.,  hard 
gale,  squalls,  showers,  and  high  sea;  in  46°  N.,  40°  W.,  NW.,  heavy  gale,  very  high  sea; 
in  42°  47'  N.,  56°  54'  W.,  28.55  W.  by  S.,  force  11,  terrible  storm;  in  38°  N.,  62°  W., 
tremendous  gale,  vessel  on  beam  ends,  and  three  men  washed  overboard;  in  37°  10'  N., 
58°  30'  W.,  hurricane  from  S.  to  NW.,  vessel  abandoned;  in  38°  N.,  62°  50'  W.,  9  a.  m.. 
hurricane  from  ESE.  to  SSW.,  hea\Tr  seas;  3  p.  m.,  gale  increasing;  midnight,  vessel 
complete  wreck.  2l8t,  in  43°  N.,  50°  W.,  E.  and  NW.,  shifting  strong  winds,  heavy 
storm;  in  43°  N.,  48°  W.,  winds  shifting  from  S.  to  E.,  soon  increasing  to  a  heavy  gale, 
after  which  shifted  fit)m  W.  to  NE. ;  in  42°  36'  N.,  41°  34'  W.,  severe  SW.  gale  carried 
away  masts,  swept  decks,  vessel  finally  abandoned;  in  40°  17'  N.,  46°  35'  W.,  severe 
gale  from  W.,  lasting  seventy-two  hours;  in  36°  25'  N.,  63°  40'  W.,  29.88,  WNW.,  force 
3,  showery;  in  40°  27'  N.,  65°  55'  W.,  29.79,  SE.,  force  2,  light  rain  for  three  hours;  in 
40°  47'  N.,  56°  26'  W.,  29.58,  N.,  force  7,  very  high  northerly  sea;  in  44°  59'  N.,  37° 
52'  W.,  a,  force  5,  heavy  ram,  very  high  sea.     22d,  in  44°  11'  N.,  40°  24'  W.,  29.46, 
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NNR,  force  8,  heavy  rain,  veiy  high  sea;  in  42®  14^  N.,  50®  01^  W.,  29.46,  force  6,  bdow 
squalls,  high  sea;  in  43®  N..  50®  W.,  N.,  strong  gale,  veiy  high  sea;  in  42®  30^  N.,  48® 
W.,  passed  three  small  icebergs;  in  43^  N.,  49®  36^  W.,  ioehergs.  23d,  in  50®  16^  N., 
23®  43®  \V.,  29.41,  S.,  force  5,  Hght  rain;  in  43®  23'  N.,  44®  32'  W.,  29.42,  WNW.,  force 
6,  heavy  rain  and  high  sea;  in  44®  36' N.,  42®  15' W.,  29.28,  NW.,  force  7,  sleet,  squally, 
very  high  sea;  in  43®  20'  N.,  49®  W.,  floe  ice  extending  north  and  south  as  far  as  the  eye 
oonld  reach;  in  43®  39'  N.,  47®  42'  W.,  icebergs,  some  30  feet  high.  24th,  in  48®  55' 
N.,  31®  16'  W.,  29'06,  E.,  force  2,  cloudy;  in  47®  02'  N.,  36®  01'  W.,  29.35,  WNW., 
force  6,  squally,  very  high  sea;  in  42®  39'  N.,  49®  22'  W.,  29.81,  NNW..  force  3,  snow 
•quails.  25th,  in  49®  N.,  28®  55'  W.,  WNW.,  force  6,  squally,  very  high  sea;  in  47® 
20'  N.,  37®  16'  W.,  29.61,  WNW.,  force 4,  light  rain;  in  46®  N.,  36®  W.,  NW.,  strong, 
very  high  sea,  ship  labored  heavily.  26th,  in  50®  29'  N.,  20®  35'  W.,  29.60,  S.,  force  6, 
raining.  27th,  central  off  the  northern  coast  of  Spain;  in  46®  17'  N.,  7®  16'  W.,  29.84, 
NK,  force  4,  drizzling;  Bilbao,  29.88,  a  &11  of  0.11  inch,  SE.,  fair;  Santiago,  29.76,  a 
iUlof  0.02  inch,  SE.,  cloudy;  Madrid,  29.84,  a  fall  of  0.15  inch,  SE.,  cloudy.  During 
the  26th  and  27th,  rain,  witii  SE.  to  SW.  winds,  prevailed  throughout  Spain.  28th,  de- 
pression central  in  southern  Spain,  lowest  barometer  at  Murcia,  29.72,  ESE.,  raining; 
Madrid,  29.93,  a  rise  of  0.09  inch,  NE.,  raining.  29th,  central  in  northeastern  Algeria; 
Biskra, 29.55,  a  fall  of  0.13  inch,  SE.,  force  5,  cloudy;  Tebessa,  29.63,  a  fall  of  0.17  inch, 
&,  force  7,  foir;  LaCalle,  29.60,  a  fiUl  of  0.17  inch,  NE.,  force  2,  threatening.  30th,  de- 
pression central  over  SicUy,  inclosed  by  the  isobar  of  29.60.  During  this  day  and  the 
following  disappeared  to  the  south wturd  over  the  Mediterranean.  No.  XX. — This  de- 
pression i^peared  in  the  vicinity  of  Hudson's  Bay  on  the  18th,  and  by  the  following 
morning  was  central  south  of  York  Factory,  barometer  29.30,  a  fidl  of  0.29  inch,  N.,  27 
miles  per  hour,  drifting  snow.  During  the  ^Oth  the  depression  passed  rapidly  south- 
eastward over  Canada  and  northern  New  Eugland,  accompanied  by  threatening  weather 
and  snow  in  the  former.  By  the  morning  of  the  21st  the  depression  became  central  over 
the  ocean  southwest  of  Nova  Scotia,  combining  thereafter  with  area  No.  XVII.  No. 
XXI. — ^Appearing  northwest  of 'Manitoba  on  the  20th,  this  depression  passed  southeast- 
ward over  that  region  during  the  day.  21st,  central  north  of  Lake  Superior,  inclosed  by 
the  isobar  of  30.00;  lowest  barometer  at  Marquette,  29.94,  a  fall  of  0.16  inch,  W. ,  cloudy. 
22d,  central  in  the  Lower  Saint  Lawrence  Valley,  inclosed  by  the  isobar  of  29.90.  Dur- 
ing the  day  the  depression  disappeared  to  the  eastward  over  the  Gulf  of  Saint  Lawrence. 
No.  XXII.— This  depression  appeared  in  Manitoba  on  the  22d;  Fort  Garry,  29.68,  a  fell 
of  0.35  inch,  SE.,  16  miles  per  hour,  cloudy;  Pembina,  29.60,  a  foil  of  0.38  inch,  S.,  fair. 
23d,  depression  central  north  of  Lake  Huron,  Parry  Sound,  29.64,  a  foil  of  0.30  inch, 
SE.,  heavy  snow;  Alpena,  29.60,  a  foil  of  0.43  inch,  W.,  fair;  Rocklifie,  29.69,  a  foil  ot 
0.21  inch,  E. ,  threatening.  24th,  depression  central  off  the  New  England  coast,  followed 
by  northwesterly  winds  and  snow  westward  to  the  Lake  region,  and  northeasterly  winds 
with  cloudy  and  threatening  weather  in  the  Canadian  maritime  provinces.  Portland, 
Me.,  29.45,  a  fall  of  0.46  inch,  W.,  fair;  Boston,  29.55,  afoll  of  0.43  inch,  NW.,  foir; 
Eastport,  29.62,  a  fall  of  0.18  inch,  £.,  22  iniles  per  hour,  cloudy;  Quebec,  29.74,  a  foil 
of  0.15  inch.  E.,  gale,  heavy  snow.  The  following  reports  show  the  severity  of  the 
storm  over  the  ocean:  In  37®  15'  N.,  70®  60'  W.,  29.75.  NW.,  force  6,  overcast;  in  39® 
49'  N.,  72®  W.,  29.72,  NW.,  force  6;  in  39®  W  N.,  67*^  W.,  terrific  gale  from  NW.,  ac- 
companied by  heavy  rain  and  thunder  with  vivid  lightning,  heavy  cross  sea  sweeping 
decks;  off  Bamegat,  N.  J.,  severe  gale  from  S.,  lasting  twenty-four  hours;  40  miles  ESE. 
of  Cape  Cod,  violent  gale  from  WNW.,  with  he&vy  cross  sea;  in  37®  26'  N.,  61®  W., 
SW.  strong  gale,  with  heavy  squalls,  increasing  to  heavy  gale  with  high  cross  sea.  25th, 
in  33®  N.,  72®  W.,  violent  SW.  to  NW.  storm,  vessel  struck  by  lightning;  in  41°  N.,67® 
W.,  SE.,  NW.,  and  N.,  strong  gales,  snow  squalls,  high  sea;  in  41®  40'  N.,  62®  W.,  vari- 
able, heavy  gales,  snow  squalls,  hard  frost,  very  high  sea;  in  45®  25'  N.,  49®  W.  (from 
Cardiff  to  New  York),  up  to  this  position  vessel  had  passed  through  180  iniles  of  ice,  en- 
coontered  heavy  drift  ice,  and  over  100  icebergs;  in  37®  05'  N.,  66®  25'  W.,  29.76  W., 
force  8,  squaUy;  off  Sandy  Hook,  30.21,  NW.,  force  4,  squally;  in  42®  02'  N.,  54®  52' 
W.,  29.34,  W.,  force  4,  very  high  sea,  rainy.  26th,  in  36®  28'  N.,  41®  24'  W.,  29.97, 
SW.,  force  6,  raining;  in  37®  N.,  62®  10'  W.,  29.84,  WNW.,  force  7,  very  high  sea,  haU- 
ing;  in  45®  28'  N.,  43®  23'  W.,  29.35,  SSW.,  force  4,  light  rain;  in  41®  34'  N.,  58®  23' 
W.,  29.47,  NW.,  force  6,  very  high  sea,  rain  squalls;  in  43®  N.,  53®  W.,  westerly  gale, 
lain  squalls;  in  39®  N.,  61®  W.,  fearfhl  NW.  ^e,  27th,  in  36®  34'  N.,  71®  30'  W.,  vio- 
lent southwest  gale,  lost  sails  and  boats;  in  37®  N.,  47®  W.,  hurricane  from  SW.  to  NW., 
lasting  thirty-six  hours,  barometer  fell  to  28.70,  decksi^ept;  in  38®  54'  N.,  38®  35'  W., 
20.98,  SW.,  force  6,  drizzling;  in  37®  05'  N.,  57®  40'  W.,  30.03,  W.,  force  7,  very  high 
sea,  cloudy;  in  43®  13'  N.,  49^  27'  W.,  29.51,  W.,  force  2,  light  rain;  in  40®  02'  N.,  62® 
06'  W.,  29.98,  WNW.,  force  5,  snow  squalls.  28th,  depression  central  in  about  50®  N., 
40^  W.,  inclosed  by  the  isobar  of  29.80.  29th,  in  53®  N.,  27®  W.,  S.  to  W.  strong  gale; 
in  52®  50'  N.,  26®  35'  W.,  29.^,  NNW.,  force  3,  four.    30th,  in  51®  49'  N.,  30®  43'  W., 
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29.45,  NW.,  force  6,  very  heavy  sea,  feir  weather;  Stykkisholm,  Iceland,  29.01,  a  fall  of 
0.78  inch.  S£.,  force  9,  snowing.  3l8t,  depression  central  west  of  Iceland;  StyULisholm, 
28.57,  a  &11  of  0.44  inch,  SE.,  force  2,  snowing;  Thorshavn,  29.03,  a  fall  of  0.65  inch, 
8E.,  force  9,  raining;  Godthaab,  29.71,  a  rise  of  0.11  inch,  NNW.,  force  4,  snowing. 
Throughout  the  northern  portion  of  the  British  Isles  the  pressure  fell  from  0.20  to  0.60 
inch,  and  the  winds  shift^  to  south  and  southeast,  with  velocities  ranging  from  20  to  50 
miles  per  hour.  The  continuation  of  this  storm  will  npi)ear  upon  Chart  No  V  for  April, 
1880.  No.  XXV. — ^This  depression  entered  the  const  of  British  CQlumbia  on  the  ^th; 
in  40*»  54^  N.,  133°  02^  W.,  29.58,  NW.,  force  6,  fair;  in  48°  21^  N.,  124°  04^  W.,  29.49, 
ESE.,  force  6,  threatening;  Olympia,  29.60,  a  fall  of  0.26  inch  W.,  cloudy.  25th,  de- 
pression central  in  the  Northern  Plateau;  Bois^  Citv,  29.87,  NW.,  cloudy;  Winnemuoea, 
29.74,  afall  of  0.07  inch,  W.,  light  snow;  Salt  Lake  aty,  29.70,  a  fall  of  0.18  inch,  SE., 
clear.  26th,  depression  central  in  the  southern  portion  of  the  Northern  Rocky  Mount- 
ain region.  Cheyenne,  29.46,  a  fall  of  0.34  inch,  W.,  clear;  North  Platte,  28.99,  a  fall 
of  0.51  inch,  8.,  hazy;  Dodge  City,  29.09,  a  fall  of  0. 26  inch,  S.,  cloudy.  27th,  depies- 
sion  central  in  the  Upper  Mississippi  Valley,  inclosed  hy  the  isobar  of  29.00.  Saint 
Louis,  29.16,  a  fall  of  0.62inch,  SE.,  fair;  Keokuk,  28.93,  afall  of  0.77 inch,  W., cloudy; 
Davenport,  28.91,  a  fall  of  0.89 inch,  SE.,  light  rain;  DesMoines,  29.16,a  fall  0.47 inch, 
NW.,  light  rain.  During  the  day  the  depression  i>assed  rapidly  eastward  over  the  Ohio 
Valley  and  Middle  Atlantic  States,  and  by  the  morning  of  the  28th  became  central  off 
the  Atlantic  coast  in  about  40°  N.,  70°  W.  Heavy  southwest  to  northwest  gales,  rang- 
ing from  30  to  GO  miles  per  hour,  prevailed  at  coast  stations  between  the  parallels  of  34^ 
and  40°  N. ;  northward  to  45°  N.,  northeasterly  gales  prevailed.  In  33°  N.,  72°  10'  W., 
29.57,  SW.,  hurricane,  very  high  sea,  raining;  in  42°  28'  N.,  54°  57'  W..  29.62,  S.,  force 
1,  heavy  rain  during  past  twenty-four  hours,  hazy;  in  40°  55'  N.,  66°  30'  W.,  29.10,  SW., 
force  2,  heavy  rain  in  past  twenty-four  hours,  verv  high  sea,  misty;  in  about 34°  N.,  73° 
40'  W.,  29.30,  WSW.,  force  5;  in  34°  49'  N.,  75°  27'  W.,  29.49,  W.,  force  3,  very  rough 
sea;  in  34°  49'  N.,  75°  27'  W.,  29.56,  violent  westerly  gale;  in  42°  N.,  63°  W.,  rain  and 
sleet,  very  unsettled  weather  with  high  SW.  sea,  heavy  westerly  gale,  with  cross  seas; 
in  36°  N.,  60°  W.,  very  heavy  westerly  gale.  29th,  in  33°  45'  N.,  70°  10'  W.,  29.48, 
NW.,  force  7,  very  high  sea,  raining;  in  39°  40'  N.,  49°  15'  W.,  29.79,  SW.,  foroe  7, 
ver>'  high  sea,  overcast;  in  41°  48'  N.,  59°  35' W.,  29.22.  WNW.,  force  4,  veryroughsea, 
cloudy;  in  40°  10'  N.,  72°  49'  W.,  29.66,  NE.,  force  4,  cloudy;  in  35°  31'  N.,  74°  35' 
W.,  29.66,  NNW.,  force  5,  very  rough  sea,  threatening ;  in  42°  N.,  61°  W.,.very  heavy 
stonn  from  SW.  ,  tremendous  gale,  very  hip;h  sea:  in  41°  39'  N.,  60°  W.,  SW.  to  NW., 
strong  gale,  very  high  sea;  in  42°  N.,  59°  \V.,  29.28,  heavv  westerly  gales.  30th,  in  43° 
27'  N.,  43°  W.,  violent  westerly  gale,  dense  fog;  in  34°  N.,  67°  50'  W  ,  29.31,  N.,  force 
b,  verv  high  sea,  raining;  in  40°  50'  N.,  45°  W.,  29.93.  SSW.,  force  5,  high  sea,  rain  and 
thii',  in  40°  57'  N.,  66°  40'  W.,  29.39,  NE.,  force  6,  light  rain,  very  rough  sea;  in35°21' 
N.,  73°  18'  W.,  29.76,  N.,  35  miles  per  hour,  very  rongh  sea,  stormy.  31st,  in  33°  25' 
X.,  65°  20'  W.,  29.68,  WNW.,  force  6,  very  high  sea.  showery;  in  42°  05'  N.,  40°  55' 
W.,  29.98,  S.,  force  4,  foggy;  off  Sandy  Hook,  29.75,  NW..  force  3,  clear;  Little  Glace 
Bay,  N.  S.,  29.20,  a  fall  of" 0.70  inch,  SE.,  lO  miles,  raining:  Sidney,  C.  B.,  29.26,  afall 
of  i>.65  inch,  NE.,  14  miles,  sleeting;  Windsor,  X.  S.,  29.35,  a  fall  of  0.56  inch,  N.,  29 
miles,  cloudy;  Charlottetown,  I*rince  Edward  Island,  29.41,  a  fall  of  0.47  inch,  N.,  30  miles, 
litrht  snow\  The  continuation  of  this  storm  will  a])poar  on  Chart  No.  V  for  April,  1H80. 
No.  XXVI. — This  depression  appeared  off  tlu*  coast  of  Washington  Territory'  on  the  27th, 
accompanied  by  light  to  heavy  rains,witli  soutliorly  winds  in  the  X'orth  Pacitic  Coast  re- 
gion. '  28th,  depression  central  in  the  Northern  Plateau,  inclosed  by  the  isobar  of  29.80. 
Winnemucca,  29.73,  a  fall  of  0.24  inch,  SW.,  40  miles  per  hour,  cloudy.  During  the 
day  the  depression  remained  about  stationary,  but  on  the  29th  it  passed  quite  rapidly 
southeastward,  and  by  the  morning  of  the  3()th  became  central  in  the  Middle  Rocky 
Mountain  Slope.  North  Platte,  29.30,a  fall  of  0.35  inch,  E.,  cloudy;  Dodge  City,  29.3(>, 
a  fall  of  0.32  inch,  SE.,  clear.  Changing  its  course  to  the  northward  during  the  day, 
the  depres.sion  on  the  moniing  of  the  31st  became  central  in  the  northern  jwrtion  of  the 
Upper  Mississii)pi  Valley,  inclosed  by  the  isobar  of  29.^0,  and  accompanied  by  southerly 
winds  and  light  rain.  The  continuation  of  this  storm  will  probably  appear  <m  Chart  No. 
V  for  April,  1880.  Of  the  storms  entering  northern  Europe  the  following  are  briefly 
described.  No.  II. — The  barometer  remained  low  north  of  the  liritish  Isles  after  the 
passage  eastward  of  area  No.  XVI,  Chart  Xo.  V,  for  February,  1880,  and  on  the  morn- 
ing of  the  1st  an  area  of  2H.  40  embraced  the  Orkney  and  Shetland  Islands.  North  Unst-, 
28.21,  a  fall  of  0.64  inch,  SW.,  force  8,  cloudy.  Barometer  at  all  stations  in  northern 
Scotland  below  28.90,  and  throughout  the  remainder  of  the  British  Isles  below  29.40; 
winds  southwesterly  and  ranging  in  velocities  from  20  to  45  miles  per  hour.  During 
the  1st  and  2d  the  depression  remained  about  stationary-,  but  on  the  3d  moved  slowly 
eastward  into  southern  Norway,  where  it  l>ecame  central  on  the  morning  of  the  4th  with 
dimini.shed  energj'  and  higher  pressure.     Bergen,  29.03,  a  rise  of  0.27 inch,  WNW.,  fiiir; 
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Christiailia,  29.11,  a  rise  of  0.26  inch.  SSE.,  foggy;  Wisby,  29.16,  a  rise  of  0.13  inch, 
NW.,  force  4,  dondy;  North  Unst,  29.09,  a  rise  of  0.56  inch,  NW.,  force  6,  fair.    During 
the  day  the  depreasion  moved  rapidly  eastward  over  the  Baltic  into  western  Russia,  becom- 
ing central  on  the  morning  of  the  5th  southeast  of  the  Gulf  of  Finland.    St.  Peters- 
bmg,  29.35,  a  rise  of  0.69  inch,  NNE.,  raining;  Moscow,  29.24,  a  fall  of  0.18  inch, 
S.,   snowing;    Kieff,   29.44,   a  fall  of  0.07  inch,   NW.,   18  miles,   cloudy;    Lugan, 
29.38,  a  &11  of  0.53  inch,  SSE.,  cloudy.    During  the  day  the  depression  remained  about 
stationary,  and  continued  a  sluggish  movement  eastward  with  diminishing  eneigy,  until 
the  8th,  when  combining  with  No.  VII  near  the  Ural  Mountains,  the  central  area  be- 
came inclosed  by  the  isobar  of  29.00  and  the  intensity  of  the  storm  greatiy  augmented. 
Kasan,  29.09,  a  fall  of  0.54  inch,  SW.,  7  miles,  snowing;  Ekaterinbuig,  28.92,  a  Ml  of 
0.70  inch,  NNW.,  cloudy.     9th,  depression  central  in  the  valley  of  the  Obi.     Ekaterin- 
burg, 29.13,  a  rise  of  0.21  inch,  N.,  snowing;  Bamatd,  29.71,  a  rise  of  0.02  inch,  SW., 
cloudy;  Yeniseisk,  29.33,  a  fall  of  0.54  inch,  WSW.,  25  miles,  rain  and  snow.     10th,  de- 
pression central  in  the  valley  of  the  Yenisei.    Yeniseisk,  1^.61,  S.,  7  miles,  cloudy. 
During  the  day  the  depression  disap]>eared  to  the  eastward  over  northern  Siberia.    No. 
III. — ^This  depression  appeared  in  northwestern  Russia  on  the  1st  as  a  continuation  of 
area  No.  XYI  of  Chart  No.  V  for  February,  1880.     1st,  Archangel,  28.86,  a  rise  of  0.17 
inch,  S.,  light  snow;  Elasan,  28.94,  a  £Edl  of  0.66  inch,  S.,  13  miles,  cloudy;  Moscow, 
29.28,  a  rise  of  0.18  inch,  ESE.,  thirteen  miles,  cloudy;  Ekaterinburg,  29.48,  a  fall  of 
0.30  inch,  S.,  nine  miles,  snowing.    2d  depression  central  east  of  the  Ural  Mountains. 
Ekaterinbui^,  29.38,  a  fall  of  0.10  inch,  W.,  7  miles,  snowing.     3d,  Barnaul,  29.86,  a 
&U  of  0.23  inch,  SW.,  13  miles,  light  rain;  Ekaterinburff,  29.90,  a  rise  of  0.52  inch, 
SW.^  cloudy.     During  the  day  the  depression  disappeared  east  of  the  Yenisei.    4th, 
Yeniseisk,  30.10,  SW.,  clear;  Barnaul,  30.31,  SW.,  doudy.    No.  V. — ^This  depression 
appeared  on  the  3d  over  eastern  Lapland.    Archangel,  28.69,  a  &11  of  0.39  inch,  SSW., 
thirteen  miles,  cloudy.    4th,  depression  central  between  the  Gulf  of  Finland  and  the 
White  Sea.    Saint  Petersburg,  28.96,  a  &11  of  0.19  inch,  SSW.,  light  rain;  Dorpat, 
29.00,  a  &11  of  0.19  inch,  WSW.,  cloudy;  Moscow,  29.42,  a  &11  of  0.19,  inch,  E.,  cloudy. 
On  the  5th  this  depression  combined  with  area  No.  IL    No.  YII. — This  depression  ap- 
peared off  the  northwestern  coast  of  Norway  on  the  5th,  becoming  central  on  the  follow- 
ing morning  in  northern  Scandinavia  inclosed  by  the  isobar  of  29.20;  Ti\>mso,  29.19,' a 
&U  of  0.23  inch,  NK,  34  mUes,  snowing;  Brono,  29.55,  a  &11  of  0.10  inch,  NW.,  22 
miles,  doudy;  Bergen,  29.69,  a  fkll  of  0.02  inch,  S.,  17  miles,  raining;  Haparanda,  29.46, 
a  fall  of  0.22  inch,  S.,  force  4,  cloudy.     7th,  central  over  the  White  SesL    Archangd, 
29.24,  a  Ml  of  0.49  inch,  SSW.,  snowing;  Saint  Petersburg,  29.42,  a  &11  of  0.42  inch, 
WSW.,  snowing.     On  the  8th  this  depression  combined  with  area  No.  II,  then  central 
in  eastern  Russia.    No.  XII. — This  depression  entered  northern  Scandinavia  on  the  9th. 
Tromso,  29.15,  a  fkll  of  0.65  inch,  SE.,  raining;  Haparanda,  29.30,  a  fall  of  1.05  inches, 
W.,  force  6,  clear;  Archangel,  29.44,  a  fall  of  0.37  inch,  doudy.     10th,  depression  cen- 
tral in  Finland.     Archangel,  29.08,  a  Ml  of  0.36  inch,  £.,  13  miles,  snowing;  Saint 
Petersburg,  29.42,  a  fall  of  0.28  inch,  W.,  18  mUes,  doudy;  Haparanda,  29.40,  a  rise  of 
0.10  inch,  NW.,  force  6,  clear.     11th,  depression  central  in  about 60^  N.,  60°  E.,  inclosed 
by  the  isobar  of  29.00.     Ekaterinburg,  28.84,  a  faU  of  0.63  inch,  SW.,  31  mUes,  drift- 
ing snow;  Kasan,  29.10,  a  fall  of  0.44  inch,  NNW.,  20  miles,  doudy;  Archangel,  29.63, 
a  rise  of  0.55  inch,  NW.,  13  miles,  cloudy.     12th,  depression  central  with  £minished 
energy  inthe  valley  of  the  Obi,  disappearing  during  the  day  over  northern  Siberia.    No. 
XIY. — This  depression  appeared  east  of  the  White  Sea  on  the  14th,  indosed  by  the  iso- 
bar of  29.60.    On  the  15th  a  barometric  trough  of  29.60  ran  southeastward  to  the  Cas- 
pian Sea.     16th,  central  in  eastern  Russia  near  Kasan,  barometer  29.40,  a  fall  of  0.35 
inch,  SSE.,  doudy;  Ekaterinburg,  29.45,  a  Ml  of  0.42  inch,  E.,  cloudy.     During  the 
17th  and  18th  the  depression  remained  about  stationary  in  this  region  with  slowly  ris- 
ing pressure  at  the  center.     19th,  central  in  the  valley  of  the  Obi,  with  rapidly  increas- 
ing pressure,  and  by  the  following  morning  had  disappeared  in  a  high  pressure  area,  30.40 
over  western  Siberia.     No.  XIX. — This  depression  appeared  to  form  south  of  the  Gulf 
of  Finland  on  the  19th.     Saint  Petersburg,  29.55,  a  &11  of  0.46  inch,  N.,  16  miles, 
cloudy;  Dorpat,  29.69,  a  fall  of  0.51  inch,'N.,  20  miles,  doudy;  Moscow,  29.54,  a  £illof 
0.32  inch,  SSE.,  13  miles,  light  snow;  WUna,  29.87,  a  fell  of  0.41  inch.  WSW.,  snow- 
ing.    20th,  Moscow,  29.59,  a  rise  of  0.05  inch,  N.,  doudy;  Wilna,  30.01,  a  rise  of  0.14 
inch,  N.,  heavy  clouds;  Kieff,  29.71,  a  fall  of  0.20  inch,  NW.,  cloudy;  Kasan,  29.56,  a 
rise  of  0.02  inch,  SSE.,  light  snow.    21st,  depression  central  north  of  the  Caspian  Sea. 
Astrakhan,  29.67,  a  fall  of  0.46  inch,  N.,  heavy  douds;  Tiflis,  29.64,  a  fall  of  0.50  inch, 
SW;,  cloudy.     During  the  day  the  course  of  the  storm  changed  to  the  northeast  and  by 
the  following  morning  the  depression  was  central  in  the  vidley  of  the  Obi.    Ekaterin- 
burg, 29.53,  a  fall  of  0.11  inch,  WSW.,  cloudy;  Barnaul,  29.80,  afiOl  of  0.44  inch,  calm, 
doudy.    i^,  central  in  the  valley  of  the  Yenisei,  north  of  paralld  60^  N.    Yeniseisk, 
529.02|  a  fidl  of  1.05  inched,  SSE.;  11  miles,  snowing.    The  continuation  of  this  depres- 
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sion  oonld  not  "be  traced  owing  to  the  lack  of  reports  from  northern  Siberia.  Ko. 
XXIY. — ^This  depression  appeared  over  Finland,  on  the  23d,  and  by  the  morning  of  the 
24th  had  passed  eastward  to  about  GO**  N.,  40^  E.  Archangel,  29.24,  a  fall  of  0.34  inch, 
WNW..  18  miles,  clondy;  Moscow,  29.67,  a  iall  of  0.45  inch,  W.,  dondy;  Kasan,  29.66, 
a  &11  of  0.25  inch,  SW.,  31  miles,  cloudy;  Ekaterinbnig,  29.46,  a  fall  of  0.05 inch,  SW.,  27 
miles,  drifting  snow.  25th,  a  barometic  trou^  of  29. 60  extended  from  about  60*^  N. ,  60*^  £. , 
southwestwa^  across  Russia  to  the  Black  Sea;  lowest  harometer  at  Kasan,  29.47,  a  fiJl 
of  0.09  inch,  8SE.,  snowing;  Moscow,  29.60,  a  &11  of  0.07  inch,  N.,  snowing;  Nikolaiev, 
29.92,  a  fall  of  0.44  inch,  NNW.,  31  miles,  sleeting.  26th,  depression  central  in  aboat 
eO^'N.,  50^  E.  Archangel,  29.35,  a  fall  of  0.54  inch,  W.,  22 miles,  snowing;  Kasan,  29.58^ 
a  rise  of  0.11  inch,  SSE.,  snowing.  27th,  central  in  about  60^  N.,  60^  E.  Ekaterin- 
buig,  29.27,  a  &M  of  0.41  inch,  SW.,  clondy;  Kasan,  29.31,  a  fall  of  0.27  inch,  SSW., 
cloudy.  28th,  central  in  the  valley  of  the  Obi.  Ekaterinbuig,  29.15,  a  &11  of  0.13 
inch,  SSW.,  18  miles,  snowing.  Daring  the  day  this  depression  disappeared  in  western 
Siberia,  under  the  influence  of  a  high-pressure  area,  30.20.  No.  XX Vlll. — ^After  the  di»- 
appearance  of  area  No.  XXIY  the  pressure  still  remained  low  north  of  60^  N.  and  be- 
tween the  parallels  of  40^  and  OO""  E.  29th,  Archangel,  29.39,  WNW.,  22  miles,  light 
snow;  Kasan,  29.36,  NW.,  22  miles,  clondy;  Ekaterinbuig,  29.44,  SW.,  cloudy.  3(Hh, 
depression  central  with  diminished  energy  in  northeastern  Russia,  inclosed  by  the  isobar 
of  29.80.  31st,  depression  disappeared  in  northwestern  Siberia,  under  the  influence  of  a 
high-pressure  area,  30.20.  Concerning  the  storms  off  the  Amatic  coast  the  following 
brief  descriptions  are  given:  No.  XV. -^On  the  morning  of  the  15th  the  barometer  at  Pe- 
kin  read  29.80,  a  fall  of  0.31  inch,  SW.,  clear.  16th,  depression  central  over  the  Japan 
Sea;  barometer  at  Japanese  stations  fell  from  0.08  to  0.15  inch,  with  cloudy  and  rsony 
weather.  During  the  day  the  depression  disappeared  eastward  over  the  oceim.  Na 
XVIII. — ^This  depression  appeared  over  the  Yellow  Sea  on  the  18th  and  by  the  following 
morning  became  central  north  of  the  Island  of  Nippon.  19th,  Wakayma,  29.32,  a  ftJl 
of  0.70  inch,  S.,  20  miles  i>er  hour,  1.37  inches  rainfall  in  past  twenty-four  hours,  cloudy; 
Tokei,  29.59,  a  fidlof  0.48  inch,  S.,  20  miles  per  hour,  1.54  inches  nonfiill  in  past  twenty- 
four  hours,  light  rain;  Hiroshima,  29.56,  a  &11  of  0.46  inch,  N.,  16  miles  per  hour,  0.91 
inch  rainfall  in  past  twenty-four  hours,  &ir;  Nagasaki,  29.81,  a  &M  of  0.19  inch,  WNW., 
1.02  inches  rainS&ll  in  past  twenty-four  hours,  dear;  20th,  depression  central  over  the 
ocean,  followed  at  land  stations  by  a  rise  in  barometer  of  ftom  0.30  to  0.85  inch,  winds 
shifting  to  northerly,  with  clearing  weather.  No.  XXIII. — This  depression  was  prob- 
ably central  southeast  of  the  Leu  Oheu  Islands  on  the  22d.  By  morning  of  the  23cl,  in 
pursuing  a  coarse  northeastward,  the  depression  had  reached  a  position  north  of  the 
Bonin  Islands.  At  most  stations  on  the  Island  of  Nippon  the  winds  shifted  to  northerly, 
with  rapidly  falling  barometer.  Tokei,  29.58,  a  fall  of  0.67  inch,  NNW.,  15  miles  per 
hour,  1.05  inches  rainfall  in  past  twenty-four  hours,  light  rain;  Wakayama,  30.05,  a  ^I 
of  0.11  inch,  NNW.,  fair;  in  33«>  44'  N.,  137°  57'  E.,  20.70  NW.,  force  6,  rough  sea, 
squally  weather.  24th,  Tokei,  30.08,  arise  of  0.50inch,  NNW.,  clear;  Wakayama,  30.28, 
a  rise  of  0.23  inch,  N.,  clear;  Hiroshima,  30.33,  a  rise  of  0.11  inch,  NNE.,  clear;  Naga- 
saki, 30.37,  a  rise  of  0.11  inch,  NNE.,  clear.  During  the  day  the  depression  disappeared 
eastward  over  the  ocean.  No.  XXVII. — ^This  depression  appeared  in  southeastern  China 
on  the  28th.  Steamship  Monocacy,  U.  S.  N.,  at  Shanghai,  barometer  29.80,  a  fall  of 
0.22  inch,  S.,  force  1,  clear;  steamship  Palos,  U.  S.  N.,  at  Shanghai,  barometer  29.83,  a 
fall  of  0.22  inch,  SSE.,  force  2,  cloudy.  29th,  position  of  centr^ disturbajice  uncertain, 
probably  south  of  the  Island  of  Kinsin.  Hiroshima,  29.98,  a  fall  of  0.03  inch,  NNE., 
fair;  Nagasaki,  30.01,  N.,  threatening;  Tokei,  29.65,  a  fall  of  0.35  inch,  NW.,  13  miles, 
1.22  inches  rainfall  in  past  twenty-four  hours,  raining;  Wakayama,  29.86,  a  Ml  of  0.19 
inch,  NW.,  cloudy.  30th,  Hiroshima,  29.88,  a  faU  of  0.10  inch,  W.,  fair;  Nagasaki, 
29.87,  a  fall  of  0.14  inch,  SE.,  clear;  Tokei,  30.05,  a  rise  of  0.40  inch,  ENE.,  cloudy; 
Wakayama,  29.94,  arise  of  0.08  inch,  N.,  clondy.  31st,  Hiroshima,  29.88,  no  change,  N., 
fair;  Nagasaki,  29.99,  a  rise  of  0.12  inch,  WNW.,  clear;  Wakayama,  29.73,  a  fall  of  0.21 
inch,  WNW.,  13  miles,  clear;  Tokei,  29.43,  a  fall  of  0.62  inch,  17.78  m.  m.  rainfall  in 
past  twenty-four  hours,  cloudy.  April  1st,  Hiroshima,  30.03,  a  rise  of  0.15  inch,  NNE., 
clear;  Wakayama,  30.01,  a  rise  of  0.28  inch,  N.,  cloudy;  Tokei,  29.87  a  rise  of  0.44  inch, 
NNW.,  clear.  During  the  previous  day  the  depression  disappeared  eastward  over  the 
ocean. 

Ocean  ice.—Ja,nmaj  30,  1882.  In  47°  30'  N.,  48°  35' W.,  steamship  Glamorgan  passed 
large  iceberg  about  forty  feet  high.  On  Febmary  1st,  the  same  steamer  passed  in  46° 
43'  N.,  52°  24'  W.,  a  great  quantity  of  field  ice  extending  forty  miles  in  length.  9th, 
in  47°  30'  N.,  47°  W.,  steamship  Averill  reported  a  large  qnantity  of  field  ice  and  several 
large  icebergs.  11th,  in  46°  30'  N.,  45°  30'  W.,  steamship  Australia  passed  tlurough 
large  quantities  of  field  ice  and  saw  several  icebergs;  in  46°  34'  N.,  48°  :^'  W.,  steam- 
ship Pollax  reported  large  quantities  of  field  ice;  in  47°  19'  N.,  47°  18'  W.,  steamship 
Vandalia  reported  large  quantities  of  field  ice;  in  46°  N.,  46°  W.,  steamship  Brooklyn 
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Otj  8aw  large  iceberg  and  four  hovira  later  laige  packs  of  ice.  15th,  in  47^  05^  N.,  44^ 
3(K  W.,  stesmiahip  P.  Caland  paased  large  iceberg  and  considerable  quantities  of  floating 
ice  up  to  45°  W  N.,  46*»  43''  W.  16th,  in  47°  6(K  N.,  46°3(K  W.,  steamship  Thingvalla 
passed  large  qaantitiee  of  field  ice  and  several  icebergs;  in  46°  2(K  N.,  47°  18^  W.,  steam- 
ship Assyrian  jMissed  large  iceberg.  17th,  in  47°  W  N.,  46°  5(/  W.,  steamship  Ethiopia 
passed  iceberg  and  huge  quantities  of  field  ice.  18th,  in  46°  2(K  N.,  45°  55""  W.,  in  46° 
N.,  46°  55^  W.,  and  in  46°  2(K  N.,  47°  16""  W.,  steamship  BoUvia  passed  several  large 
icebergs;  in  45°  57^  N.,  47°  54^  W.,  steamship  The  Queen  passed  la^  iceberg  and  field 
ioe.  19th,  in  46°  1(K  N.,  46°  3(K  W.,  steamship  Cimbria  passed  large  quantities  of  field 
ice,  vessel  compelled  to  sheer  south  for  twelve  hours;  in  47°  W  N.,  43°  28^  W.,  steam- 
ship State  of  Indiana  passed  large  iceberg.  20th,  in  46°  21''  N.,  41°  A(/  W.,  steamship 
Ccmiwall  passed  sereral  large  icebergs  and  some  field  ioe;  in  46°  3(K  N.,  47°  25^  W., 
steamship  Plantyn  passed  iceberg  about  100  feet  in  height,  and  four  hours  afterward  a 
laige  ice  island;  brig  Trusty  at  Trepassy  from  Crookhaven,  passed  300  miles  of  drift  ice 
off  the  coast  of  Newfoundland.  21st,  in  45°  19^"  N.,  49°  58^  W.,  steamship  Cornwall 
passed  several  large  icebergs  and  some  field  ice. 

TEMPEBATUBE  OF  THE  AIB. 

The  distribution  of  mean  atmospheric  temperature  over  the  United  States  and  Canada 
ibr  the  month  of  February,  1882,  is  exhibited  by  lines  of  equal  thermometric  mean  values 
upon  Chart  No.  II.  The  table  of  mean  and  comiNirative  temperatures  in  thedffht-hand 
comer  of  the  chart  shows,  in  the  first  column,  the  average  for  the  month  throu^out  the 
various  districts,  as  deduced  principally  firom  observations  taken  at  Signal  Service  stations. 
In  the  two  remaining  columns  are  shown  the  means  for  the  present  month,  and  the  de- 
partures of  such  means  from  the  average  for  many  years.  The  temperature  is  every- 
where above  the  normal  east  of  the  107th  meridian^  the  departures  of  excess  ranging  from 
2°. 5  in  New  England  to  9°.  9  in  the  Upper  Mississippi  VaUey.  Six  districts  report  a 
mean  temi>erature  which  on  the  average  is  8°  or  more  above  the  normal.  Throughout 
the  remainder  of  the  country  the  temperature  is  below  the  normal,  the  departures  of  de- 
fidency  ranging  from  1°.7  in  the  Southern  Plateau  to  7°.2  in  the  Middle  Plateau.  All 
of  tlie  districts  but  one,  comprising  this  area,  report  a  mean  temperature  which  on  the 
average  is  nearly  6°  below  the  normal.  As  a  means  of  interesting  comi>arison,  the  follow- 
ing maximum  departures  irom  the  normal  are  given  for  each  year  since  1874,  together 
with  the  corresponding  districts:  1875, — 17°,  Minnesota  and  — 15°. 2  Upper  Lake  region; 
1876,  +4°.7  Lower  Missouri  VaUey  and  -|-4°.6  Upper  Missisisppi  Valley;  1877,  -|-13°.4 
Minnesota,  -|-11°.5  Upi)er  Mississippi  Valley  and  -f-10°.9  Lower  Missouri  Valley;  1878, 
-|-18°.7  Minnesota,  -fl6°.4  Upper  Missouri  Valley  and  -fl3°.3  Upper  Mississippi  Vid- 
ley:  1879,  +8°.3  Salt  Lake  aty,  -f  7°.l  Tucson  and  — 6°.4  Saint  Lawrence VaUey;  1880, 
-f-i5**.5  Lower  Lake  Region,  -f  6°.2  Middle  Atlantic  States  and  — 5°.3  Northern  Rocky 
Mountain  Slope;  1881,  -— 6°.0  Missouri  Valley,  — 5°.0  Middle  Rocky  Mountain  Slope  and 
Upper  Mississippi  Valley  and  -|-6°.3  Salt  Lake  City. 

Deviations  from  mean  temperatures. — Under  this  heading  departures  exhibited  by  the 
reports  ftom  the  regular  Signal  Service  stations  are  shown  in  the  table  of  comiNuative 
t^peratnres  on  the  right-hand  side  of  Chart  No.  II.  The  following  items  of  importance, 
in  connection  with  this  subject,  are  reported  by  voluntary  observers:  Illinois:  Riley, 
mean  temperature,  the  highest  ever  recorded  at  this  place,  being  10°.  2  above  the  mean 
of  February  for  the  past  twenty-one  years,  and  1°.6  above  the  highest  monthly  mean 
previously  recorded,  which  occurred  in  1878.  Its  maximum  temperature  has  not  been 
exceeded  during  that  period,  but  was  just  equaled  in  February,  1861.  Mean  temperature 
of  winter  of  1 881-2  is  27°.  8  or  6°.8  above  theaverage  of  the  past  nineteen  winters;  only  the 
winters  of  1870-1  and  1877-8  were  warmer;  the  mean  temperature  of  the  winter  of 
1862-3  was  just  equal.  The  maximum  temperature  of  past  winter  has  only  been  ex- 
ceeded once,  viz:  in  December,  1877;  the  minimum  of  each  winter  during  the  past  nine- 
teen years  has  been  lower  than  that  of  the  past  winter.  Indiana:  Vevay,  mean  tempera- 
ture, 45°.52  or  10°  above  the  average  of  the  past  seventeen  years,  and  19°.5  above  the 
mean  of  the  coldest  month  (February,  1875)  which  was  reported  during  that  period. 
HCiUumum  temi>erature  for  February,  1882,  is  5°  lower  than  that  of  1866  and  1869. 
Iowa:  Clinton,  mean  temperature  nearly  12°  above  the  average.  Kansas:  Manhattan, 
mean  temperature  40°. 4  or  8°. 09  above  the  average  of  the  past  22  years;  highest  mean 
during  that  period,  39°.  18,  occurred  in  1878,  and  the  next  highest,  36°.  93,  occurred  in 
1876.  Wellington,  mean  temperature  40°.  1  or  6°.2  above  the  average  of  the  post  three 
years.  Lawrence,  mean  temperature  41°.  65  or  8°.  66  above  the  average  of  the  past  four- 
teen years;  during  that  period  the  highest  mean,  40°. 22,  occurred  in  1878,  and  the  low- 
est, 25°. 78,  occurred  in  1881.  Yates  Center,  mean  temperature,  39°.  6  or  9°.  6  above  the 
mean  of  the  past  two  years.  Maine:  Gardiner,  mean  temperature  21°.  13  or  0°.53  above 
the  average  of  the  past  fotty-six  years.    Maryland:  Fallston,  mean  temperature,  36°.8, 
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which  is  the  highest,  with  the  exception  of  1880,  that  has  occtnred  dunsg  the  past  twelve 
years.  Michigan:  Thomville,  mean  temperature  iolly  10°  above  the  average  of  the  past 
fifteen  years.  Missouri:  Saint  Louis,  Missouri  Weather  Service  leportsmean  temperature 
43^.8  or  8*^.6  above  the  average  of  the  past  forty-five  years;  0^3  below  the  mean  of  the 
warmest  February,  which  occurred  in  1845,  and  23**  above  the  mean  of  the  coldest  Feb- 
ruary, which  occurred  in  1838.  New  Hampshire:  Contoocookville,  mean  temperature 
25°.  3  or  nearly  3°.0  above  the  February  average  for  the  past  twelve  years.  New  York: 
North  Volney,  mean  temperature  28^.39  or  6°.  34  above  the  average  of  the  past  thirteen 
years;  the  highest  February  mean  for  that  period,  27°.93,  occurred  in  1877,  and  the  low- 
est mean,  13°.  19,  occurred  in  1875;  mean  temperature  for  winter  of  1881-'2  at  7  a.  m., 
25°.16;  2  p.  m.,  32°. 47;  9  p.  m.,  27°.58;  mean  for  winter,  28°.14;  average  winter 
mean  for  past  thirteen  years,  23°.  21;  highest  winter  mean,  28°.  67,  occuned  in 
1880;  lowest  winter  mean,  17°.  79,  occurred  in  1875.  Palermo,  mean  tempera- 
ture, 26°.  4  or  5°  above  the  average  of  February  for  the  past  twenty-nine  yean; 
during  that  period  the  highest  mean,  27°.  6,  occurred  in  1878;  lowest,  12°.  6,  occurred  in 
1875.  Ohio:  Cleveland,  mean  temperature  37°.  55,  which  has  not  been  equalled  or  ex- 
ceeded during  the  past  twenty-seven  years,  and  is  8°. 56  above  the  average  for  that  period; 
the  lowest  February  mean  17°.  01  occurred  in  1875.  Pennsylvania:  Wellsborough,  month 
will  long  be  remembered  as  most  exceptionally  warm;  mean  temperature  32°. 4  has  not 
been  equaled  or  exceeded  during  the  past  twenty  years.  Texas:  Clarksville,  mean  tern* 
perature  59°.  4,  the  highest  that  has  occurred  during  the  past  twelve  years.  Utah:  Coal- 
ville, mean  temperature  about  5°  below  the  average  of  February  for  t^e  past  four  yeaia. 
Vermont:  Woodstock,  mean  temperature  21°.  42;  mean  for  February  from  1868  to  1683, 
inclusive,  16°. 82;  during  that  period  the  highest  monthly  mean,  23°. 51  occurred  in  ]1877 
and  the  lowest  9°.  67,  occurred  in  1875.  Virffinia:  Wytheville,  mean  temperature  41°.  97 
or  5°  above  the  average  of  the  past  18  years  and  5°  above  the  highest  monthly  mean  that 
occurred  during  that  period.  West  Virginia:  Helvetia,  mean  temperature  40°.  6  or  3°.  31 
above  the  average  of  the  past  6  years. 

Ranges  of  temperature  at  Signal  Service  stations. — Monthly  ranges  in  general  varied  from 
40°  to  60°  over  the  country  east  of  the  Rocky  Mountains,  and  from  45°  to  80°  westward 
to  the  Pacific.  The  smallest  ranges  are:  San  Francisco,  23°;  Key  West  24°;  PortEada, 
31°;  Punta  Eassa  and  Sacramento,  32°;  Atlantic  City,  Provincetown,  Mass.,  Olympda 
and  San  Diego,  33°;  Indianola,  Cai)e  M»ay,  New  Shoreham,  and  Portland,  Oreg.,  3o°. 
The  largest  are:  Terry »s  Landing,  96°;  Fort  Benton,  5°;  New  Chicago,  90°  Fort  Sully, 
89°;  Smithville,  Dak.,88°;  Fort  Stevenson,  87°;  Fort  Assinniboine,  Kapid  City  and  Fort 
Keogh,  86°;  Bismarck,  84°;  Fort  Washakie,  82°;  Fort  Buford,  81°;  Fort  Shaw,  80°; 
Rock  Creek,  79°;  Fort  Missoula,  78°;  Saint  Vincent,  77°;  Huron  and  Helena,  75°;  Fort 
Custer,  74°;  Eagle  Kock  and  North  Platte,  72°;  Yankton,  71°.  The  daily  ranges  varied 
in  the  different  districts  as  follows:  New  England,  24°  at  Thatcher's  Island  to  33°  at 
Boston  and  37°  at  Buriington;  Middle  Atlantic  States,  19°  at  Cape  May  to  27°  at  Wil- 
liamsport  and  30°  at  Sandy  Hook,  New  York,  and  Albany;  South  Atlantic  States  21°  at 
Smithville  to  27°  at  Charlotte  and  33°  at  Augusta  and  Kittjiiawk;  Florida  Peninsula, 
15°  at  Key  West  to  22°  at  Punta  Kassa  and  Cedar  Keys;  Eastern  Gulf  States,  21°  at  New 
Orleans  to  25°  at  Vicksburgh  and  29°  at  Montgomery;  Western  Gulf  States,  20°  at  Gal- 
veston and  l»ort  Eads  to  33°  at  Mason  and  30°  at  Fort  Gibson;  Kio  Grande  Valley,  27° 
at  Brownsville  to  31°  at  Uvalde  and  38  at  Rio  Grande;  Ohio  Valley  and  Tennessee,  24° 
at  Cliampaign  to  31°  at  Pittsburgh,  Morgantown,  and  Cincinnati,  and  33°  atKnoxville; 
Lower  Lake  region,  21°  at  Detroit  and  Sandusky  to  29°  at  Kochester  and  33°  at  Cleve- 
land and  Oswego;  Upper  I>ake  region,  22°  at  Alpena  to  26°  at  Milwaukee  and  33°  at 
Duluth;  Upper  Mississippi  Valley,  24°  at  Keokuk  to  30°  at  Des  Moines,  32°  at  Saint 
Paul,  and  3(»°  at  La  Crosse;  Missouri  Valley,  25°  at  Springfield,  Mo.,  to  31°  at  Omaha. 
35°  at  Leavenworth,  and  39°  at  Yankton;  Extreme  Northwest,  34°  at  Moorhead  to- 36° 
at  Saint  Vineent,  47°  at  Fort  Stevenson  and  Bismarck  and  48°  at  Fort  Bufonl;  Northern 
Slope,  37°  at  Cheyenne  to  40°  at  Fort  Keogh,  46°  at  North  Platte  and  50°  at  Fort  Ben- 
ton; Middle  Slope,  22°  on  summit  of  Pike's  Peak  to  42°  at  Dotlge  City  and  Fort  Elliott 
and  55°  at  West  Las  Animas;  Southern  Slope,  34°  at  Coleman  City  to  38°  at  Fort  Grif- 
fin and  Jacksboroughand  43°  at  Henrietta  and  Stockton;  Northern  Plat«iu,  26°  at  Uma- 
tilla to  41°  at  Eagle  Rock  and  49°  at  Fort  Missoula;  Middle  Plateau,  22°  at  Salt  Lake 
City  to  32°  at  Pioche  and  40^  at  Winnemucca;  Southern  Plateiui,  3(F  at  Fort  Grant  to 
41°  at  La  Mesilla,  42°  at  Fort  Verde  and  Florence  and  46°  at  Pre.«icott;  Noith  Pacific 
Coast  region,  17°  at  Portland  to  21°  at  Olympia;  Middle  Pacific  Coast  region,  13°  at 
San  Francisco  to  23°  at  Sacramento  and  29°  at  Ked  Blufl*;  South  Pacific  Coast  region,  28° 
at  San  Diego  to  31°  at  Visalia  and  Los  Angeles,  32°  Yuma  and  41°  at  Campo. 
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TiibU  of  WMcimtm  and  nwiM«  ten^enOiire*  for  iUncofy,  1889. 
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KiU  nf  mavtMwn  and  ntinimum  UnpenOnrtifaT  Febmary,  1883— Contiiined. 
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/V(Mb. — In  tlie  vnrioBa  districta  Vkej  were  reported  on  the  fbUowing  dates:  New&ag- 
land,  let  to  ItHh,  14tli  to  2eth;  Middle  Atlantic  States,  lat  to  12tfa,  14th  to  20th,  23d 
to  28th;  SoDth  AUantic  Stat«a,  1st  to  3d,  5th  to  7th.  22d  to  26^;  East  Gnlf  SUtes,  Ie^ 
Sd,  5th,  6th,  Tth,  10th,  2Sd,  23d,  24th|  West  Gnlf  States,  1st,  2d,  4th,  5th  eth,  90, 
aist,  22d,  23d;  Rio  Grande  VaJlej,  1st,  4th,  5th,  21st,  22d;  Ohio  Vollej  and  TeimcaMC^ 
let  to  11th,  14th  to  18th,  2]Bt  to  28th;  Lower  Lake  r^on,  lat  to  12th,  I4th  to  26tli| 
Upper  l4ike  region,  lat  to  26tb;  Extreme  Northwest,  lat  to  28th;  Uppei  Miaslaii^ 
Valley,  lat  to  28th;  Misaonri  Valley,  lat  to  15th,  2l5t  to  S6th;  Northern  Slope,  lat 
to28tti;  MidaieSlope,  lat  to  ^h,  12tb,  14th to  17th,  I9th,21etta27th;  Soathera  Slope, 
Oth,  201h  to  2.'id;  BoDtbern  Platean,  lat  to  23th;  Middle  Flateaa,  let  to  5th,  Tth,  eOi, 
12th,  15th.  17th  to  25th.  28th;  Northern  Plateau,  1st  to  Tth,  Sth  to  13th,  15th  to  33d; 
North  Pncific  Coast  region,  1st,  2d,  3d,  (ith,  7th,  lOth,  11th,  13th,  16th  to  a4th;  Mid- 
dle Pacific  Const  region,  2d,  3d,  4th,  7th,  8th,  10th,  11th,  13th,  14th,  15th,  17th  to  23d; 
Southern  Pacific  Coast  region,  2d  to  Sth,  7th,  8th,  9tb,  12th  bo  15th,  18th  to  25th,  28th. 

let. — Regarding  its  formation  in  the  northern  sections,  this  subject  is  considered  else- 
where in  the  Review  tinder  the  hcail  of  Jcc  in  riven  andharbora.  The  following  are  ex- 
ceptional cases  of  ita  formation  in  the  sonthem  sections  of  the  country:  Princeton,  Cal., 
19th,  J  inch  thick;  Favette,  Misa.,  1st;  Stateburgh,  S.  C,  25th;  Aahwood,  Tenn.,  22d 
to  25th;  Charleston,  S.T.,  25th,  one  inch  thick  in  some  porta  of  the  city;  New  River 
Inlet,  N.  C,  Ist;  Denison,  Tex.,  2lHt  and  22d,  on  ahallow  pools;  Little  Bock,  21st; 
Memphis,  21st,  22d;  Fort  Supply,  Ind.  T.,  IMh;  21st,  \  inch  thick  on  river;  Fort  El- 
liott, Tex.,  2Uth. 
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Low  Temperatures, — Winnemucca,  Nev.,  18th,  minimnmtemperattiVc  — 17°,  the  lowest 
ever  experienced  at  this  place.  The  following  notable  instances  of  extremely  low  tem- 
peratures were  received  too  late  to  be  published  in  the  January  Review:  Parker's  Sta- 
tion, Burnt  River,  Greg.,  January  29th,  minimum  temperature  — ^26°;  lowest  for  many 
years.    Canyon  City,  Oreg.,  January  29th,  minimum  temperature  —4°. 

PRECIPITATION. 

The  general  distribution  of  rainfall  over  the  United  States  and  Canada  for  the  month 
of  February,  1882,  is  exhibited  upon  Chart  No.  Ill  from  the  reports  of  over  500  sta- 
tions. From  the  table  in  the  left-hand  comer  of  the  chart  is  obtained  a  monthly  average 
for  each  of  the  various  districts,  determined  from  the  records  of  Signal  Service  stations, 
covering  a  period  of  several  years,  to  which  is  subjoined  a  comparison  of  the' present 
month  with  such  averages.  Upon  comparison  with  the  chart  the  tabulated  averages 
dhow  three  areas  of  deficiency,  and  one  large  and  irregular  area  of  excess.  The  latter  ex- 
tends southwest  ward  from  the  Canadian  maritime  provinces  to  central  Texas,  and  thence 
directly  west  to  the  Pacific  coast,  the  departures  ranging  from  0.25  inch  in  the  South 
Pacific  Coast  region  to  3.16  inches  in  Tennessee,  and  3.74  inches  in  the  Ohio  Valley. 
Within  the  central  portion  of  this  large  area  rains  were  continuous  and  excessive  during 
the  month,  resulting  in  heavy  freshets  and  an  enormous  destruction  of  property,  the  de- 
tails of  which  will  appear  elsewhere'  in  the  Review  under  the  head  of  Floods.  Of  the 
areas  of  deficiency,  one  embraces  the  South  Atlantic  States  and  Florida  Peninsula,  de- 
partures ranging  from  0. 57  inch  in  the  former  to  2. 09  inches  in  the  latter.  The  second  area 
is  found  in  the  Kio  Grande  Valley,  departure  0.21  inch.  The  third  comprises  the  Ex- 
treme Northwest,  Missouri  Valley,  Middle  Slope,  Middle  Plateau,  Middle  Pacific  Coast 
region,  and  the  remaining  districts  to  the  north  and  west,  departures  ranging  from  0.19 
inch  in  the  Extreme  Northwest  to  1.98  inches  in  the  Middle  Pacific  Coast  region.  As  a 
means  of  interesting  comparison,  the  following  maximum  departures  from  the  normal 
are  given  for  each  year  since  1873,  together  with  the  corresponding  districts:  1874,  very 
laige  excess.  South  Atlantic  States «nd  excess,  Ohio  Valley,  and  Tennessee;  1875,  — 2.08 
inches  Pacific  Coast  regions  and  4*2.00  inches  Western  Gulf  States;  1876,  -|-2.30  inches 
Upper  Lake  region  and  -f  1.75  inches  Middle  Atlantic  States;  1877,  — ^2.90  inches  Ohio 
VaUey  and  Tennessee,  — ^2.50  inches  Eastern  Gulf  States  and  — 2.35  inches  Lower  Lake 
region;  1878,  -f  6.12  inches  California  coast,  -|-5.27  inches  Portland,  Oreg.,  and  — ^2.18 
inches  Tennessee;  1879,  Portland,  Oreg.,  -f-5.62  inches,  — 1.60  inches  Western  Gulf 
States,  and  1.30  inches  Middle  States;  1880,  -|-4.54  inches  Tennessee,  -f-2.47  inches  Saint 
Lawrence  Valley,  and  — 2.51  inches  Portland,  Oreg.;  1881,  -f-4.43  inches  North  Pacific 
Coast  r^on,  -{-3.09  inches  Upper  Lake  Region,  and  -f  2.83  inches  Eastern  Gulf  States 
and  Lower  Missouri  Valley,  i 

Deviations  from  average  precipitation. — ^Under  this  heading  departures  exhibited  by  the 
reports  fiK)m  regular  Signal  Service  stations  are  shown  in  the  table  of  comjmxative  monthly 
rainfalls,  as  published  in  the  lower  left-hand  comer  of  Chart  No.  III.  The  following 
items  of  importance  are  reported  by  voluntary  observers:  Illinois:  Riley,  total  precipita- 
tion for  month  2.15  Inches,  or  0.71  inch  more  than  the  average  of  the  past  nineteen  years. 
Larger  monthly  precipitations  occurred  in  1861, 1869,  1876,  and  1881.  Total  precipita- 
tion for  winter  of  1881-2  was  6.41  inches,  or  1.21  inches  more  than  the  average  of  the 
past  eighteen  years.  Only  the  winters  of  1866-7,  1873-4,  1875-6,  1879-80,  and  1880-1 
had  larger  precipitations.  Indiana :  Vevay,  total  precipitation  for  the  month  6.70  inches, 
or  3.77  inches  above  the  average  of  the  past  seventeen  years.  Iowa:  Clinton,  monthly 
rainfall  below  the  average.  Kansas :  Manhattan,  monthly  precipitation  0. 42  inch,  or  0. 53 
inch  below  the  average  of  the  past  twenty-two  years.  Wellington,  monthly  precipita- 
tion 1.18  inches,  or  0.63  inch  above  the  average  of  the  past  three  years.  Lawrence, 
monthly  precipitation  1.06  inches,  or  0.43  inch  above  the  February  average  of  the  past 
fourteen  years;  during  that  period  the  largest  monthly  precipitation,  4.60  inches,  oc- 
curred in  1881;  the  smallest,  0.03  "inch,  occurred  in  1870.  Yates  Center,  monthly  pre- 
cipitation 2.89  inches,  or  0.74  inch  above  the  average  of  past  two  years.  Maine:  Gardi- 
ner, monthly  precipitation  4.96  inches,  or  1.67  inches  above  the  average  of  the  past 
forty-six  years.  Maryland:  Fallston,  monthly  precipitation  4.79  inches,  or  about  1.50 
inches  above  the  average  of  the  past  eleven  years.  Missouri:  Saint  Louis,  Missouri 
Weather  Service  reports:  monthly  precipitation  7.34  inches,  which  has  been  exceeded 
only  once  since  1839,  viz. :  in  1854,  when  the  amount  was  7.74  inches.  New  Hampshire: 
Coutoocookville,  monthly  snowfall,  37  inches,  which  is  larger  than  for  any  winter  month 
during  the  jyast  twelve  years,  with  the  exception  of  December,  1876,  when  42  inches  fell. 
New  York:  North  Volney,  monthly  precipitation  2.70  inches,  or  0.02  inch  above  the 
average  of  the  past  nine  years;  during  that  period  thelargest  monthly  precipitation,  4.70 
inches,  occurred  in  1876,  and  the  smallest,  0.30  inch,  occurred  in  1877:  The  total  pre- 
cipitation for  winter  of  1881-2  was  11.20  inches;  average  fi>r  nine  previous  winters  9.12 
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inches;  largest,  13.65  inches,  oocmred  in  1879;  smallest,  5.95  inches,  oocnrred  in  1877. 
Palermo,  monthly  precipitation  2.50  inches,  or  0.30  inch  below  the  average  of  Febroaiy 
for  the  past  twenty-nine  years;  lai^gest  daring  that  period,  7.20  inches,  occurred  in  1866; 
smallest,  0.10  inch,  occnrred  in  1677.  Ohio:  Cleveland,  monthly  precipitation  3.14 
inched,  or  0.88  inch  above  the  average  of  the  past  twenty-seven  years;  diiring.thati)eriod 
the  largest  monthly  precipitation,  4.90  inches,  occurred  in  1876,  and  the  smallest,  0.25 
inch,  occurred  in  1877.  Texas:  Clarksville,  monthly  rainfall  greater  than  the  average  of 
the  correspond ing  month  for  past  twelve  years.  Virginia :  Wytheville,  monthly  precipita- 
tion 5.09  inches,  or  l.GO  inches  above  the  average  of  past  eighteen  years.  West  Virginia : 
Helvetia,  monthly  precipitation  6.95  inches,  or  an  excess  of  3.77  inches  above  the  aver- 
age of  past  six  years. 

Special  kbavy  raina, — ^2d  and  3d,  New  Ulm,  Tex.,  3.00  inches;  Fort  Barrancas,  Fla., 
3.92.  3d,  Vicksburgh,  2.62;  Shreveport,  2.97.  4th,  Kittyhawk,  N.  C,  2.59;  Bamegat, 
N.  J.,  3.50.  7th,  Protem,  Mo.,  1.44  in  seven  honrs.  7th  and  8th,  Mount  Ida,  Ark., 
4.75.  8th,  Little  Rock,  3.33;  Montgomery,  3.01;  Auburn,  Ala.,  3.56  in  fourteen  honxs; 
Decatur,  Tex.,  2.73.  9th,  Mayport^  Fla.,  1.00  in  forty-five  minutes.  16th,  Protem, 
Mo.,  2.00,  from  daylight  to  9  a.  m.  18th  and  19th,  College  Hill,  Ohio,  3.00.  19th, 
Saint  Louis,  3.96.  19th  and  20th,  Swanwick,  111.,  3.60;  New  Harmony,  Ind.,  4.30; 
Springfield,  111.,  2.69;  Jefferson  Barracks,  Mo.,  5.12.  20th,  Indianapolis,  3.02;  Louis- 
ville,  2.97;  Springfield,  111.,  3.28;  Bethel,  Ohio,  2.50;  Fort  Scott,  Kans.,  2.75  in  twenty- 
three  hours;  Protem,  Mo.,  1.49  in  five  hours;  Saint  Louis,  2.75.  27th  and  28th,  Hi^- 
lands,  N.  C,  4.00;  Eola,  Oreg.,  3.30.  28th,  Little  Rock,  2.57;  Atlanta,  2.78;  Auburn, 
Ala.,  2.33  in  nine  hours;  Protem,  Mo.,  1.34  in  three  hours.  On  the  19th,  20th,  and2l8ty 
Saint  Meinrad,  Ind.,  4.50;  Curryville,  Mo.,  8.07. 

Largest  monthly  rainfalls^  including  mdted  mww, — ^Fort  Stevens.  Oreg.,  13.27  inchee; 
Little  Rock,  Ark.,  12.74;  Auburn,  Ala.,  11.31;  Highlands,  N.  C,  11.00;  NewUlm,  Tex., 
10.94;  Mount  Ida,  Ark.,  10.80;  Portland,  Oreg.,  10.49;  Fort  Canby,  Wash.,  10.48;  Fort 
Gaston^  Cal.,  10.46;  Atlanta,  Ga.,  10.29;  Memphis,  9.92;  New  Shoreham,  R.  L,  9.73; 
Louisville,  9.69;  Olympia,  Wash.,  9.60;  College  Hill,  Ohio,  9.50;  Montgomery,  Ala., 
9.27;  Saint  Meinrad,  Ind.,  9.20;  Fort  Barrancas,  Fla.,  9.16;  Laoonia,  Ind.,  9.13;  Eola, 
Oreg.,  9.06;  Protem,  Mo.,  8.98;  Saint  Louis,  8.94;  Bamegat,  N.  J.,  8.91;  Shreveport, 
8.71;  Na8h\'ille,  8.58;  New  Harmony,  Ind.,  8.56;  Clarksville,  Tex.,  8.25;  Anna,  IlL, 
8.17;  Chamois,  Mo.,  8.08;  Charleston,  111.,  and  Samt  Charles,  Mo.,  8.01;  Rolla,  Mo., 
8.00;  Austin,  Tenn.,  7.95;  Springfield,  HI.,  7.92;  Forsyth,  Ga.,  7.90;  Wellsborough,  Pa. , 
7.86;  White  Plains,  N.  Y.,  7.80;  Princeton,  Mass.,  7.78;  Murfreesborough,  Te^in.,  7.62;, 
Murphy,  N.  C,  7.40;  Westborough,  Mass.,  7.32;  Ashwood,  Tenn.,  7.30;  San  Goigonio, 
Cal.,  and  Springfield,  Mo.,  7.29;  Indianapolis,  7.28;  Chattanooga,  Tenn.,  7.24;  Swan- 
wick, HI.,  7.17;  Vicksbnrgh,  7.15;  Cincinnati,  7.04;  Bethel,  Ohio,  7.00;  Jefierson  Bar- 
racks, Mo.,  6.96;  Helvetia,  W.  Va.,  6.95;  Vevay,  Ind.,  6.70;  NewCorydon,  Ind.,  6.68; 
Mascontah,  111.,  6.54;  Spiceland,  Ind.,  6.53;  Bfg  Creek  and  Centreville,  Mo.,  6.46; 
Charlottetown,  P.  E.  Island,  6.37;  Jacksonburgh,  Ohio,  6.25;  Dayton,  Wash.,  6.16; 
Northport,  Mich.,  6.15;  Bowling  Green,  Ky.,  6.11;  Knoxville,  Tenn.,  6.10;  South  Lee, 
Mass.,  6.00. 

Smallest  monthly  rainfalls,  including  melted  snmc. — Browns,  Hot  Springs,  Reno,  and 
Tecomo,  Nev.;  Indio  and  Mammoth  Tank,  Cal.;  Casa  Grande,  Maricopa,  and  Texas 
Hill,  Ariz.,  none;  Fort  Meade,  Dak.,  and  Yuma,  Ariz.,  0.01  inch;  Duluth,  Minn.;  Fort 
Custer,  Mont.;  Saint  Augustine,  Fla.,  and  West  Las  Animas,  Col.,  0.02;  Smithville, 
Dak.,  0.03;  Cheyenne,  Wyo.,  and  Wadsworth,  Nev.,  0.05;  Santa  F^,  N.  Mex.,  0.06;  Fort 
Sully  and  Yankton,  Dak.,  0.09;  Forts  Lincoln  and  Yates,  Dak.,  and  Camp  Near  Presido, 
Tex.,  0.10;  Kio  Grande  City,  Tex.,  0.11;  Fort  Washakie,  Wyo.,  and  Terry's  Landing, 
Mont.,  0.12;  North  Platte,  Nebr.,  0.13;  Foley,  Mont.,  0.14;  Fort  Elliott,  Tex.,  0.16; 
Fort  Bridger,  Wyo.,  and  Fort  Keogh,  Mont.,  0.18;  Rapid  City,  Dak.,  0.19;  Denver, 
Fort  McDemiitt,  Nev.,  and  Pnnta  Rassa,  Fla.,  0.20;  Deadwood,  Dak.,  0.21;  Dodge  City, 
Kans.,  and  Fort  Garland,  Colo.,  0.22;  Fort  Shaw,  Mont.,  0.23;  Fort  Assinniboine,  Mont., 
0.24;  Fremont  and  Inavale,  Nebr.,  and  Huron,  Dak.)  0.25;  Fort  Snelling,  Minn.,  0.28; 
Fort  Buford,  Dak.,  0.29;  Bismarck  and  Fort  Totten,  Dak.,  0.30;  Lordsburgh,  N.  Mex., 
and  Superior  City,  Nebr.,  0.35;  Pike's  Peak,  0.36;  Helena,  Mont.,  and  Pioche,  Nov., 
0.37;  Fort  Benton,  Mont.,  0.38;  Avan,  Nebr.,  and  Key  West,  Fla.,  0.40;  Manhattan, 
Kans.,  and  Salt  Lake  City,  0.42;  Fort  Hale,  Dak.,  and  White  Water,  Cal.,  0.48;  Elko 
and  Toano,  Nev. ;  New  Chicago,  Mont.,  Stockham,  Pawnee,  and  Weeping  Water,  Nebr., 
and  Tracy,  Cal.,  0.50. 

Rainy  dayn. — The  number  varied  in  New  England  from  12  to  21;  Middle  Atlantic 
States,  10  to  18;  South  Atlantic  States,  4  to  13;  Florida  Peninsula,  3  to  10:  East  Gulf 
States,  11  to  14;  West  GulfStates,  7  to  16;  Rio  Grande  Valley,  3  to  10;  Ohio  Valley  and 
Tennessee,  10  to  17;  Lower  I^ke  region,  12  to  19;  Upper  Lake  region,  9  to  20;  Extreme 
Northwest,  5  to  11;  Upper  Mississippi  Valley,  5  to  14;  Missouri  Valley,  4  to  14;  North- 
em  Slope,  3  to  8;  Middle  Slope,  2  to  7;  Southern  Slope,  3  to  9;  Southern  Plateau,  6  to 
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11;  Middle  Plateaa,  7  to  10;  Northern  Plateau,  6  to  17;  North  Padflc  Coast  region,  20 
to  24;  Middle  Pacific  coast  region,  10  to  12;  South  Padflc  Coast  region,  2  to  10. 

CUmdy  dn^. — ^The  number  varied  in  New  England  flrom  6  to  17;  Middle  Atlantic 
States,  6  to  13;  South  Atlantic  States,  5  to  16;  Florida  Peninsula,  0  to  2;  East  Gulf 
States,  6  to  12;  West  Gulf  States,  2  to  15;  Rio  Grande  Valley,  4  to  16;  Ohio  Yall^  and 
Tennessee,  10  to  16;  Lower  Lake  region,  8  to  15;  Upper  Lake  region,  9  to  17;  Extreme 
Northwest,  2  to  9;  Upper  Mississippi  Valley ,  4  to  9;  Missouri  YaUey,  4  to  12;  Northern 
Slope,  0  to  7;  Middle  Slope,  1  to  3;  Southern  Slope,  5  to  13;  Southern  Plateau,  2  to  5; 
Middle  Plateau,  5  to  9;  Northern  Plateau,  10  to  16;  North  Pacific  Coast  region,  15  to 
17;  Middle  Pacific  Coast  r^on,  6  to  9;  South  Pacific  Coast  region,  2  to  6. 

Snow, — ^The  dates  on  which  snow  fell  in  the  various  districts  are  as  follows:  New  En* 

fland,  1st  to  13th,  17th  to  24th,  26th,  27th;  Middle  Atlantic  States,  1st  to  6th,  10th,  12th, 
9th  to  24th;  South  Atlantic  States;  4th,  5th;  Tennessee,  4th,  21st;  Ohio  Valley,  2d, 
4th,  5tb,  21st  to  24th;  Lower  Lake  region,  Ist  to  5th,  7th,  10th,  17th  to  24th;  Upper 
Lake  region,  1st  to  7th,  9th,  11th,  14th,  16th  to  26th;  Extreme  North\fest,  Ist,  3d,  6th, 
9Ui,  12tfa,  14th  to  19th,  22d;  Upper  Mississippi  Valley,  4th,  5th,  17th  to  2l8t;  Missouri 
Yall^,  2d,  16th  to  2l8t,  23d,  24th;  Northern  Slope,  3d,  5th  to  8th,  10th  to  2l8t,  23d, 
26th  to  28th;  Middle  Slope,  1st,  6th,  7th,  11th,  12th,  17th  to  22d,  26th,  27th;  Southern 
Slope,  2d,  3d,  8th,  19th,  20th;  Southern  Plateau,  Ist,  2d,  6th,  7th,  11th,  16th,  18th  to 
20th,  26th,  27th;  Middle  Plateau,  Ist,  5th  to  7th,  9th  to  12th,  15th  to  17th,  20th,  21st, 
aath,  27th;  Northern  Plateau,  5th,  7th  to  9th,  11th,  12th,  13th,  15th,  16th,  17th,  20th 
to  27th;  North  Pacific  Coast  region,  7th  to  14th,  16th,  17th,  19th,  20th,  23d,  25th,  26th, 
27th;  Middle  Pacific  Coast  region,  10th,  11th,  12th,  17th,  18th;  South  Pacific  Coast  re- 
gion, 1st,  6th,  16th  to  20th.  Particularly  heavy  or  remarkable  snow&Us  were  reported 
as  fi>llow8:  Contoocookville,  N.  H.,  5th,  snow  fell  to  a  depth  of  20  inches  and  drifted 
badly.  Newport,  R.  I.,  5th,  snow  1  foot  deep  on  a  level  and  drifted  to  depths  of  fix>m2 
to  10  feet.  Eastport,  Me.,  the  storm  of  the  5th  was  one  of  the  severest  that  has  viMted 
t&is  section  for  years.  It  was  accompanied  by  a  heavy,  blinding  snow,  which  drifted 
badly,  making  travel  through  the  country  very  difficult  for  several  days.  Dubuque, 
Iowa,  20th  and  21st,  heavy  snow-storm ;  trains  delayed ;  telegraphic  communication  inter- 
rupted. The  Illinois  Central  Railroad  Company  ran  llieir  snow-plows  for  the  first  time 
tfaiB  season.  La  Crosse,  20th,  heavy  snow-storm  set  in  at  11  a.  m.  and  continued  through- 
out the  day;  the  snow  being  light,  drifted  badly,  causing  delay  of  trains.  21st,  storm 
ended  about  1.30  p.  m. ;  depth  of  snow  about  16  inches.  Saint  Paul,  21st,  snow-storm 
ended  at  12.50  p.  m.,  nearly  2  feet  having  fallen  during  20th  and  21st,  which  is  badly 
drifted.  All  trains  delayed  on  account  of  snow  blockades,  which  are  reported  as  being 
very  numerous  in  the  southern  part  of  State.  Fort  Washakie,  Wyo.,  20th,  heavy  snow 
in  mountains;  stage  abandoned;  mails  brought  in  on  horseback.  Prescott,  Ariz.,  20ti], 
snow  reported  to  l£d  6  feet  deep  on  the  mountains.  Eagle  Rock,  Idaho,  17th,  7.50  a.  m. 
to  3  p.  m.,  one  of  the  severest  snow-storms  of  the  season;  trains  on  the  Utan  Northern 
Railroad  delayed  by  blockades.  22d,  mails  still  delayed  on  account  of  snow  blockades. 
Salinas  City,  C^.,  17th,  snow  fell  to  a  depth  of  \  inch,  **  which  is  more  than  has  ever 
before  been  known  to  &11  at  this  place."  Springfield,  Mass.,  Ist,  heaviest  storm  since 
1854;  snow  22  inches  on  the  level.  Heavy  storms  in  former  years  occurred  as  follows: 
January,  1857,  17  inches;  January,  1867,  17  inches;  December,  1869,  12  inches;  Febru- 
ary, 1873, 12}  inches.  The  great  snow-storm  of  January,  1867,  impeded  travel  to  a  much 
greater  extent  than  did  the  present  storpi,  but  the  depth  of  snow  was  considerably  less, 
the  trouble  at  that  time  being  the  drifting  by  the  heavy  wind  which  accompanied  the 
storm.  Stockbridge,  Mass.,  1st,  snow  22  inches  on  the  level;  heaviest  storm  for  past 
thirty  years.  Carbondale,  Pa. ,  4th,  heaviest  storm  for  years;  snow  36  inches  on  the  level. 
Lewes,  Del.,  4th,  most  violent  snow-storm  for  years;  wind  attained  an  estimated  velocity 
of  70  miles  per  hour.  Along  both  the  Middle  Atlantic  and  New  England  coasts  this  storm 
proved  to  be  the  heaviest  and  most  destructive  for  years.  Many  marine  disasters  occurred 
and  immense  drifts  formed,  which  blockaded  all  railroad  traffic  for  several  days.  Port 
Jervis,  N.  Y.,  1st,  snow  fell  to  the  depth  of  14  inches.  Poughkeepsie,  N.  Y.,  1st,  snow 
fell  to  the  depth  of  12  inches,  and  at  several  points  on  Long  Island  to  a  depth  of  16 
inches.  Boston,  1st,  snow  18  inches  on  the  level;  one  of  the  heaviest  storms  for  many 
years.  Long  Branch,  N.  J.,  4th,  most  violent  snow-storm  on  these  shores  for  many 
years.  Snow  on  the  ground  firom  6  inches  to  6  feet  deep.  Drifts  in  many  places  rendered 
travel  imix)8sible.  All  trains  delayed.  Easton.  Pa.,  4th,  severest  storm  of  the  season; 
railway  trains  delayed  in  all  directions.  Pougnkeepsie,  N.  Y.,  4th,  storm  commenced 
at  11  a.  m.,  and  raged  with  great  fdry  until  7.30  a.  m.  of  the  5th.  Travel  of  M  kinds 
suspended.  Freeport,  Long  Island,  4th,  10  inches  fell  during  the  day;  storm  still  rag- 
ing. Baltimore,  4th,  snow  12  to  14  inches  on  the  level,  and  in  many  places  drifted  fh)m 
4  to  6  feet  deep.  Gloucester,  Mass.,  1st,  snow  18  inches  on  the  level;  in  many  places 
drifted  to  a  depth  of  12  feet  and  in  the  main  streets  ftora  6  to  8  feet  on  the  north  side. 
Schools  dosed  throughout  the  city  and  business  generally  suspended.    Plymouth,  Mass. , 
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1st,  seyerest  stonn  for  many  yeanr.  Lebanon,  N.  H.,  22d,  14  inches  on  the  level;  heaT-^ 
iest  storm  of  the  season.  Derby  Line,  Vt.,  22d,  10  to  15  inches  on  the  level.  Hanover, 
N.  H.,  22d,  12  inches  on  the  level;  heaviest  fiJl  of  the  season.  Montreal,  Can.,  23d, 
streets  blockaded  with  4  feet  of  snow^  all  travel  seiiooaly  obstmcted.  Philadelphia,  4th, 
all  tnikffic  mudi  impeded ;  snove  10  to  15  inches  on  the  leveL  Reports  from  vanons  parts 
of  the  State  show  that  the  storm  was  most  violent  in  the  mountains  west  of  Harrisbnxgh. 
At  many  places  the  snow  fell  to  a  depth  of  3  feet.  At  Williamqiort,  Snnbnry,  Reading, 
and  Pottsville,  and  in  the  northern  part  of  the  State  the  storm  proved  to  be  very  violent. 
South  Framingham,  Mass.,  1st,  in  Worcester,  Middlesex,  and  Norfolk  Counties,  high- 
ways blockaded;  railway  trains  all  delayed.  Snow  over  20  inches  deep  on  the  leveL 
Lowell,  Mass.,  Ist,  snow  18  inches  on  the  level.    Narrowsburgh,  N.  Y.,  Ist^  snow 

2  feet  deep.  Monticello,  N.  Y.,  1st,  snow  20  inches  on  the  level.  (Uncord,  N.  H.,  11th. 
snow  fell  to  the  depth  of  10  inches  on  the  level,  making  a  fotal  of  70  inches  sinoe  the 
1st,  ^*  a  greater  amount  than  that  which  has  fallen  in  the  whole  month  of  February  for 
the  i>ast  twenty  years.'*  Saint  John,  N.  B.,  10th,  heavy  snow-storm  accompanied  by 
violent  winds  from  the  northeast.  All  trains  on  the  Saint  John  and  Maine  Railroad 
blockaded  and  ^  tremendous  drills''  formed  on  the  Intercolonial  Railroad.  The -car 
shed  of  the  latter  railway  company  was  demolished  by  the  heavy  weight  of  snow;  Ion 
estimated  at  $75,000.  Port  Jervis,  N.  Y.,  4th,  snow  10  to  15  inches  on  the  level  and 
drifted  badly;  travel  seriously  impeded.  Fredericksburgh,  Va.,  4th,  heavy  northeast 
storm  for  post  fifteen  hours;  snow  12  inches  deep  on  the  level.  Trains  delayed  and  all 
communication  on  wagon-roads  cut  off.  Petersburgh,  Va.,  4th,  violent  snow-storm,  ex- 
tending south  to  Weldon,  N.  C,  and  westward  beyond  Lynchburgh.  At  points  aJoqg 
the  Norfolk  and  Western  Railroad,  snow  10  to  15  inches  deep.  Washington,  D.  C,  4tli, 
snow  fell  to  the  depth  of  from  12  to  14  inches  on  the  level.  Street-car  travel  seriously 
obstructed. 

Largest  monthly  snowfalls. — ^Emigrant  Gap,  Cal.,  94  inches;  Summit,  Gal.,  90;  Cisco^ 
Cal.,  85;  Mount  Woshmgton,  54.50;  Truckee,  Nev.,  49.50;  Alta,  Cal.,  49;  Prinoetoii, 
Mass.,  44;  Westborough,  Mass.,  42.50;  Dayton,  Wash.,  42.40;  Newport,  Vt.,  39.55; 
Antrim,  N.  H.,  38.50;  Contoocookville,  N.  H.,  37;  New  Market,  N.  H.,  36.60;  Lunen- 
burgh,  Vt.,  36.50;  Boca,  Nev.,  36;  Boston  and  Gmfton,  N.  H.,  34;  Woodstock,  Vt., 
30.75;  Eastport»  31.40;  Dexter,  Me.,  :^0.50;  Worcester,  Mass.,  30.25;  Rowe  and  South 
Lee,  Mass.,  30;  Marquette,  Mich.,  alx)ut  30;  Colfax,  Cal.,  and  White  Plains,'  N.  Y.,  29; 
New  Bedford,  Mass.,  about  27;  StrafTonl,  Vt.,26;  New  Shoreham,  K.  I.,  25.30;  Roches- 
ter, 24.60;  Corinne,  Utah,  and  Deer  Park,  Md.,  24;  Somerset,  Mass.,  and  Fort  Myer, 
Va.,  23.30;  Saint  Paul,  22.60;  Ashland,  Wis.,  22;  San  Gorgonio,  Cal.,  21.50;  Amherst, 
Mass.,  20;  Northfield,  Minn.,  19.1)0;  I)y  berry,  Pa.,  19.50;  Berry  vale,  Cal.,  and  Helvetia, 
W.  Va.,  19;  Kelton,  Utah,  and  Port  Jervis,  N.  Y.,  18;  New  i^ndon.  Conn.,  about  18; 
Charlotte,  Vt.,  and  Northjiort,  Mich.,  17;  Escanaba,  Mich.,  and  Kecne,  Cal.,  16;  Pres- 
cott,  Ariz.,  alwut  16;  Fall  River,  Mass.,  15.50;  Newport,  M.  I.,  and  Tehachapi,  Cal., 
15;  Winnemucca,  Nev.,  alwut  15;  J*ohn6*own,  N.  Y.,  14.70;  Freehold,  N.  J.,  14.50; 
Washington,  D.  C,  14.20;  Otega;  Nev.,  13.75;  Catawissa,  Pa.,  13.40;  Palermo,  N.  Y., 
and  Southington,  Conn.,  13;  Ejigle  Kock,  Idaho,  12.70;  Grand  Haven,  12.60;  South 
Orange,  N.  J.,  12.25;  Atlantic  City,  12.10;  Accotink  and  Wytheville,  Va.,  Vineland, 
N.  J.,  Chaml)ershurgh,  Pa.,  and  Cars(»nCity,  Nev.,  12;  Port  Huron,  11.90;  Ogden,  Utah, 
11.88;  Waterburjrh,  N.  Y.,and  Promontory,  Utah,  11.50;  Duluth,  Minn.,  10.80;  Lynch- 
burgh, Va.,  10.70;  Ardenia,  N.  Y.,  10.50;  Pagosa Springs,  Colo.,  Hallcek,  Nov.,  Flush- 
ing, N.  Y.,  Logan,  Iowa,  Fallston,  Md.,  Princeton,  N.  J.,  and  Fmnklin,  Wis.,  10; 
New  York  City,  about  10;  Wells,  Nev.,  9.75;  Manitowoc,  Wis.,  and  West  Chester,  Pa., 
9;  Sandusky,  8.80;  Terrace,  Utah,  Moorestown,  N.  J.,  and  Friendship,  N.  Y.,  8.50; 
Saint  Vincent,  Minn.,  8.30;  Fallsington,  Pa.,  Lincoln,  Nebr.,  Cooperstown,  N.  Y., 
Coalville,  Utah,  and  Moorhead,  Minn.,  8;  Fort  Missoula,  Mont.,  about 8;  Ithaca,  N.  Y., 
Somerville,  N.  J.,  and  New  Athens,  Ohio,  7.50;  Albany,  N.  Y.,  and  Neillsville,  Wis., 
7.30;  Kittle  Mountain  and  Palisade,  Nev.,  Red  Bluil',  Cal.,  Williamsport,  Pa.,  and 
Phillipsburgh,  N.  J.,  7. 

Depth  of  snow  on  ground  at  end  of  month. — Colorado:  Pike's  Peak,  about  6  inches.  Om- 
neeticut:  Southington,  remains  of  drifts;  New  London,  trace.  Idaho:  Eagle  Rock,  3J 
inches.  Jowa:  Ames,  4\  inches.  Maine:  Gardiner,  30  inches,  Orono,  10  inches.  East- 
port,  7  inches.  Mnmachmettn:  Somerset,  trace;  Rowe,  29  inches;  Amherst,  patches  in 
scattering  places;  Worcester,  ground  bare  in  many  places;  Springfield,  6  inches;  Boston, 

3  inches;  Provincetown,  1  inch.  Michigan:  Northport,  i  inch;  Marquette,  12  inches. 
Escanaba,  0  to  }  inch.  Minnesota:  Northfield,  Moorhead,  and  Saint  Paul,  trace;  Du- 
luth, 4  inches;  Saint  Vincent,  11  inches.  Montana:  P'ort  Missoula,  4  inches;  Helena,  1 
inch.  Nevada:  Pioche,  4  inches.  New  Hampshire:  Grafton,  16  inches;  Mount  Wasli- 
ington,  29  inches;  New  Market,  13  inches.  New  Mexico:  Santa  Fe,  trace  to  3  inches; 
Ne^o  York:  Albany,  2  inches;  Cooperstown,  4  inches;  Ithaca,  Oswego,  and  Palermo, 
tmce;  Johnson^  4  inches.     Fennsylvania:  Catawissa,  trace  on  hills;  Dyberry,  6  inches. 
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Bkode  Jskuid:  Newport,  none  in  open  conntry^  bnt  in  ehelteied  places  small  qnantities 
remain  from  the  heavy  storm  that  oocarred  on  the  4th  and  6th.  Utah :  Salt  Lake  City, 
trace.  Vermcni :  Burlington  and  Strafiford,  6  inches:  CSiarlotte,  4  to  8  inches;  Newport, 
aboat  10  inches;  Woodstock,  13  inches. 

BaiUy  httUf  or  mwwfrom  a  doudlesa  aky, — ^Burlington,  Yt.,  1st,  light  snow  at  intervals 
during  the  day  and  night;  2d,  5th,  6th,  13th,  22d,  23d. 

Hail. — ^Mobile,  Ala.,  28th,  11.30  a.  m.,  lasting  one  minnte;  hailstoDcs  i  inch  in  di- 
ameter. Mason,  Tex.,  l^th,  7.50  p.  m.,  lasting  ten  minutes;  hailstones  as  large  as 
pigeon's  egg%  Fort  Cummings,  N.  Mex.,  27th,  light  hail.  Camp  Grant,  Ariz.,  19th, 
10.30  to  11.30  a.  m.  San  Francisco,  11th,  4.55  to  4.57  p.  m. ;  16th,  4.15  p.  m.  Los  An- 
geles, Cal.,  19th,  3  p.  m.,  hail  fell  near  the  foot  hills,  5  miles  north  and  in  Sierra  MaJre 
Mouu  tains,  13  miles  north  of  station.  Visalia,  Cal.,  17th,  Son  Diego,  C^.,  1st,  7.22  to 
7.25  p.  m.,  hailstones  were  soft  and  about  tbe  size  of  peas;  17th,  12.20  p.  m.,  small  bail 
Point  San  Joe^,  Cal.,  15th.  Presidio,  Cal^  lltb,  6.30  a.  m.  Fort  Stevens,  Greg.,  5th. 
Fort  Townsend,  Wash.,  10th.  Paterson,  N.  J.,  21st,  5.45  p.  m.,  heavy  fall  of  hail,  last- 
ing 10  minutes.  Ardenia,  N.  Y.,  21st  Clarksville,  Tex.,  27th,  hail-stones  one  inch  in 
diameter. 

Sleet — Thedateson  which  sleet  fell  in  the  various  districts  are  given  as  follows:  New  Eng- 
land, 9th,  10th,  12th,  20th,  21st,  23d;  Middle  Atlantic  States,  4th,  5th,  19th,  2l8t;  Ohio 
YaUey,  Cincinnati,  21st;  Upper  Mississippi  Ynlley,  2d,  17th  to  21st;  Missouri  Yolley,  17th 
to22d:  Southern  Slope,  7th,  8th,  19th,  20th;  Southern  Plateau,  LaMesilla,  2d,  Fort  Yerde 
and  C»mp  Grant,  Ariz.,  19th;  Northern  Slope,  Fort  Washakie,  Wyo.,  16th;  Northern 
Plateau,  Umatilla,  Greg.,  22d;  North  Pacific  Coast  region,  12tb,  16th,  20th;  South  Pacific 
Coast  r^pon,  Yisalia,  C^.,  17th.  Unusually  severe  sleet-storms  have  been  reported,  as 
£dlows:  Toledo,  throughout  the  night  of  20ih  and  during  the  21st  a  storm  of  rain,  sleet, 
and  snow  raged  with  great  violence;  telegraph  polls  were  prostrated  and  great  damage 
done  to  fruit  and  shade  trees.  Tel^paph  lines  were  down  in  every  direction;  all  com- 
munication cut  off.  The  principal  cause  of  destruction  to  property  was  the  heavy  sleet, 
which  prevailed  over  an  area  of  country  within  a  radius  of  20  miles  about  Toledo.  Dam- 
age estimated  at  over  |5,000.  Port  Huron,  Mich.,  2l8t,  everything  covered  with  a  thick 
coating  of  ice.  A  telegraph  pole,  supporting  30  wires,  was  broken  down  under  its  weight. 
Fort  Madison,  Iowa,  storm  commenced  on  19th  and  continued  during  20th  and  21st; 
lain  firoze  as  it  fell;  ground  was  covered  with  a  sheet  of  ice;  trees  were  weighed  down 
with  ice,  and  many  limbs  broken  off.  Fort  Scott,  Rons.,  20th  to  24th;  trees  heavily 
loaded  with  ice;  much  damage  done.  Yates  Centre,  Eans.,  19th  and  20th,  all  exposed 
objects  covered  with  ice  i  indi  in  thickness;  storm  the  severest  of  the  kind  that  has  been 
experienced  here  for  3  years;  sleet  covered  the  ground  to  a  depth  of  4  inches.  Warren- 
ion,  Mo.,  20th,  trees  covered  with  ice;  many  evergreens  broken  down.  Dy berry,  Pa^, 
21st,  trees  on  the  hills  loaded  with  ice  an  inch  thick;  thousands  of  limbs  were  broken 
off  and  many  whole  trees  fell.  All  trees  looked  like  weeping  willows  under  the  weight 
of  ice.  Embarrass,  Wis.,  20th,  ground  covered  with  a  sheet  of  ice.  Keokuk,  19th,  30th, 
rain  freezing  as  it  fell,  weighiug  down  telegraph  wires,  trees,  etc.  Rochester,  20th,  very 
violent  storm  began  in  the  early  evening,  accompanied  by  high  wind  velocities  from  the 
south  and  southwest.  The  damage  alone  to  window-glass  and  sky-lights  reached  thou- 
sands oi  dollars.    Shade  trees  and  telegraph  and  telephone  wires  were  badly  damaged. 

Drmtghi. — ^Deadwood,  Dak.,  27th,  the  small  precipitation  of  past  two  months  has 
caused  great  complaint  as  to  scarcity  of  water  in  this  city  and  in  the  rural  districts. 

BELATIYS  HTTMiDiXy. 

The  percentage  of  mean  relative  humidity  for  the  month  ranges  as  follows:  New  Eng- 
land, from  71  to  81;  Middle  Atlantic  States,  61  to  82;  South  Atlantic  States,  65  to  79; 
Florida  Peninsula,  71  to  73;  East  Gulf  States,  69  to  78;  West  Gulf  States,  64  to  83;  Rio 
Grande  Yalley,  67  to  81;  Ghio  Yalley  and  Tennessee,  67  to  72;  Lower  Lake  region^  70 
to  79;  Upper  Lake  region,  72  to  82;  Extreme  Northwest,  61  to  88:  Upper  Mississippi 
YaU^,  61  to  74;  Missouri  Yalley,  62  to  74;  Northern  Slope,  54  to  69;  Middle  Slope,  52 
to  60;  Southern  Slope,  61  to  82;  Southern  Plateau,  55  to  70;  Middle  Plateau,  50  to  71; 
Northern  Plateau,  61  to  85;  North  Pacific  Coast  region,  Olympia,  82.8,  Portland,  82.5; 
Kiddle  Pacific  Coast  r^on,  69.75;  South  Pacific  C^ist  region,  46  to  70.  High  staiiona 
report  the  following  percentages  not  corrected  for  altitude:  Santa  F^,  52.9;  Denver, 
47.8;  Pike's  Peak,  73.0;  Mount  Washington,  81.3. 

WINDS. 

The  prevailing  winds  during  the  month  of  Fehruoiy.  1682,  at  Signal  Service  stations 
aro  shown  on  Chart  No.  II',  hy  arrows  which  fly  with  the  wind.  iUong  the  Middle  At- 
iantie  and  New  England  coasts  they  are  northwesterly.    In  the  South  Atlantic  States, 
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southwesterly.  Between  the  meridians  of  80^  imd  100^  W.,  and  ftom  the  Gulf  north- 
ward to  Lake  Superior,  eoatherly.  In  the  Northern  Plateau,  Northern  and  Middte 
Slopes,  southwest  to  northwest  In  the  Middle  and  Southern  Plateaux,  variable.  In 
the  North  Pacific  Coast  region,  southerly.  In  the  Middle  and  Southern  PAdfio  Coasfe 
regions,  variable. 

High  winds. — ^The  following  are  the  highest  velocities  attained  on  the  summit  of  Mount 
Washington,  with  direction  at  time  of  occurrence  on  the  respective  dates:  120  miles  NW.. 
8th;  lie,  NW.,  13th;  110,  NW.,  18th;  106,  NW.,  17th;  HO,  SW-,  28th;  89,  NW.,  14tiit 
86,  NW.,  3d,  and  W.,  19th;  85,  NW.,  6th  and  10th;  84,  NW.,  16th;  82,  NW.,  11th;  80; 
NW. ,  4th  and  15th ;  76,  NW. ,  20th ;  75,  NW. ,  12th.  On  nil  other  dates  during  the  montli 
velocities  reached  or  exceeded  50  miles  per  hour,  with  the  exception  of  23(1,  24th,  and 
25th.  On  summit  of  Pike's  Peak  the  highest  velocities  reported  are:  60,  NW.,  3d;  fifL 
SW.,  11th;  54,  NW.,  4th,  W.,  13Ui  and  SW.,  18th;  62,  SW.,  17th,  NE.,  20th  ond  NW., 
28th;  50  W.,  5th.  Other  stations  reporting  velocities  of  50  miles  per  hour  or  over  ai6 
as  follows:  Fort  Shaw,  Mont. ,  62,  SW. ,  1 4th.  Stockton,  Tex. ,  52,  N  W. ,  7th.  Indianohk 
56,  SW.,  28th;  51,  N.,  3d.  Bufialo,  56,  SW.,  22d.  Kochester,  56,  S.,  28th.  Cham- 
paign, 111 ,  51,  SW  ,  2l8t.  Eastport,  CO,  NE.,  22d.  NcwShoreham,  R.  L,  64,  NE,  Gth: 
60,  N£.,  4th.  Sandy  Uook,  N.  J.,  56,  NE.,  5th;  54,  NE.,  4th,  Bamegat,  N.  J.,  56,  N.t 
5th,  50,  NE.,  21st,  Cape  May,  N.  J.,  60  NW.,  4th;  50,  NW.,  5th.  Delaware  Break- 
water, 66,  NE.,  4th;  51,  NW.,  5th;  50  SW.,  13th.  Cape  Henry,  Va.,  52,  NE.,  4th. 
Hatteras,  N.  C,  64,  SW.,  21st;  00,  SW.,  4th.  Portsmouth,  N.  C,  52,  SW.,  4th  and 
21st.     Umatilla,  On^.,  56,  N.,  16th.     Thatcher's  Island,  Mass.,  58,  NE.,  5th;  56,  £.,  22d. 

Total  mwemcnJts  of  the  air, — The  following  are  the  largest  total  movements  at  Sigponl 
Service  stations:  Mount  Washington,  27,334  miles;  Flke's  Peak,  14,257;  Thatcher's 
Island,  Mass.,  12,277;  Fort  Shaw,  Mont.,  12,189;  Delaware  Breok^vater,  12,058;  Com 
May,  12,003;  New  Shoreham,  IL  I.,  11,417;  Portsmouth,  N.  C,  11,308;  Hatteras,  N.d. 
11,285;  Sandyhook,  10,829;  Kittyhawk,  N.  a,  10,353;  Eastport,  10,314;  Sanduslq^ 
10,029;  Bamegat,  I^.  J.,  9,848;  Indianola,  9,807;  Grand  Haven,  9,447;  Fort  Aannot 
boine,  Mont,  9,446;  Fort  Benton,  9,1:^4;  Cape  Henry,  Va.,  8,952;  Milwaukee,  8,851i 
Cliincoteague,Va.,  8,545;  Cheyenne,  8,540;  Bufiak),  8,387;  Saint  Vincent,  Minn.,  8,33r 
Boston,  8,095;  Macon,  N.  C,  8,075;  Alpena,  8,048;  Madison,  Wis.,  8,00a  Tliesmalleal 
are  La  Mesilla,  N.  Mex.,  1,900;  Visalia,  2,239;  Florence,  Ariz.,  2,379;  Lynchbun^h,  Va.. 
2,600;  Silver  City,  N.  Mex.,  2,641;  Lewiston,  Idaho,  2,712;  Tucson,  Ariz.,  2,799;  Fort 
Missoula,  Mont,  2,818;  Augusta,  Ga.,  2,890;  Salt  I.ake  City,  2,952. 

Local  fUorma, — Sitka,  Alaska,  Dt^cenibcr  19,  1881.  The  followingreport  of  a  most  vio- 
lent storm,  although  of  late  date,  but  from  a  very  distant  station,  will  be  found  of  inter* 
est:  Heavy  gales,  langing  from  30  to  50  miles  per  hour,  accompanied  by  either  rain| 
sleet,  or  snow,  began  on  the  5th,  and  continued  to  date.  On  the  19th,  at  12.30  a.  m.^ 
ihfi  gale  increased  to  a  hurrictiuc,  m  ith  violent  gusts  of  over  70  miles  per  hour  from  the 
east,  but  no  precipitation;  tcmi)eraturo  from  40**  to  43°.  At  1.55  a.  m.,  storm  showed 
no  alxitemcnt  in  violence,  at  which  time  frequent  obsen'ations  were  commenced  with  the 
following  results:  1.55  a.  ra.,  barometer  29.06,  themiomoter40*',  wind  E.,  46  miles;  2.15 
a.  m.,  28.99,  40^5,  E.,  GO;  2.36  a.  m.,  28.99,  40°,  E.,  64;  2.45  a.  m.,  28.98,  40°.5,  E.. 


64;  3.07  a.  m..  28.96,  40°.5,  K,  62;  3.20  a.  m.,  2af>6,  40°.5,  E.,  64;  3.30  a.  m.,  28.ai 
40°.5,  E.,  64;  3.45  a.  m.,  28.92,  40°.5  E.,  Gfy;  4.10  a.  m.,  28.89,  39°.5,  E.,  68;  4.30a.  m- 
28.89,  39°,  E.,  56;  5  a.  m.,  28.82,  40^,  E.,  44;  5.:50  n.  m.,  28.79,  40°,  F^,  46;  5.45a.  m^ 
28.80,  42°.5,  SE.,  44;  6.40  a.  ni.,  29.04,  41°.5,  SE.,  41.  At  6  a.  m.  the  hurricane  was 
terrible  in  the  cxti-enie,  the  castle  (plareof  ol)Her\-ation)  rocked  like  a  cradle  and  it  seemed 
every  moment  as  if  the  building  would  be  moved  from  its  foundation.  At  this  junctnro 
there  was  a  loud  crash  as  if  the  building  were  rent  in  twain  and  it  shook  more  violently 
than  before.  Upon  ascending  to  the  roof  a  magnificent  but  awf^il  scene  met  the  fipaaa 
Sheet  lightning  dashed  in  fantastic  8ha])esover  the  inky  black  sky,  with  fearful  rapidity. 
Oceanward  the  waves  were  milky  white  with  foam  and  Uieir  roar  was  heard  above  thai 
of  the  storm.  All  the  glass  in  the  tower  windows  was  broken  and  a  portion  of  the  roof 
blown  away.  The  iron  pointers  beneath  the  anemoscope  were  so  twisted  as  to  be  ren- 
dered useless.  About  this  time  Uie  hurricane  reached  its  maximum  velocity,  80  milen^ 
continuing  for  about  five  minutes.  From  this  time  untU  the  fol  lowing  morning  tbestonn 
gradually  abated.  20th,  10  a.  m.,  tide  unusually  high.  In  theharlx)r  one  steamer  and 
a  schooner,  both  of  which  were  attached  to  a  buoy,  which  was  supposed  to  be  immov* 
able,  had  drilled  over  two  cable  lengths  from  tlieir  original  position.  Most  of  the  oai- 
buildings  along  the  beach  were  demolished  and  floated  out  to  sea  in  small  frogmenta 
The  roofs  of  a  large  number  of  houses  in  the  village  were  seriously  damaged,  notably  that 
of  the  castle,  the  church,  and  the  custom-house.  Nearly  all  of  the  fences  along  the  beach 
were  prostrated.  11.30  a.  m.,  gale  abating;  vexy  heavy  sea  in  the  harbor.  The  bell- 
tower  of  the  Sitka  Mission  House  was  thrown  down  in  a  perfect  wreck.  In  the  Indian 
village  seven  of  the  houses  were  unroofed  and  two  of  them  partially  destroyed.  From 
various  reports  concerning  the  experience  of  numy  people  in  the  village,  it  would  appear 
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Ytary  probalile  that  a  slight  shock  of  earthquake  oecarred  at  about  G  a.  m.  ora  short  time 
hcfove  the  oocorrence  of  the  maximum  velocity  of  the  hurricane.  At  6.46  a.  m.  a  quick, 
shaip  report  was  heard,  as  if  the  building  had  been  rent  in  twain.  A  few  seccmds  after 
this  report  the  large  chimn^  of  the  guard-house  fell  down,  nnd  in  the  custom-house  a 
double  door  and  frame-work  of  solid  logs  was  thrown  down,  the  latter  bdng  separated 
from  the  side  walls  on  the  top  and  sides  more  than  two  inches.  At  the  warehouse  the 
outside  entrance  door  had  settled  so  much  that  it  was  only  with  great  difficulty  that  it 
could  be  opened.  In  the  office  the  floor  and  central  wall  were  considerably  disturbed 
and  the  dock  which  hung  against  the  wal>  was  found  to  be  so  far  removed  from  the  per- 
pendicular that  the  pendulum  touched  the  glass  door.  The  direction  of  movement  of 
diock  was  fhmi  northwest  to  southeast.  The  wind  directions  during  the  hurricane  were 
fiom  east  slowly  veering  to  southeast.  The  most  violent  gusts  came  from  the  south, 
veering  slowly  to  the  southwest  and  abating  at  a  point  a  little  west  of  southwest.  The 
hurricane  was  one  continuoos,  steady  roar  from  east  and  southeast,  cbanginj];  its  charac- 
ter to  gusts  of  fearful  violence  from  the  south,  with  comparative  lulls  or  calm  spells  at 
short  intervals.  21st,  7  a.  m.,  gale  from  the  east  increasing  steadily  up  to  11.30  a.  m., 
when  a  sudden  gust  snook  the  building  with  fearful  f(»ce.  The  anemometer  cups  were 
curried  awt^,  but  replaced  again  after  a  short  intervaL  At  noon  found  it  impossible  to 
take  reading  of  the  anemometer  dial,  owing  to  the  violence  of  the  wind  and  the  thick, 
stinging  aleet.  The  following  observations  were  token  at  eliort  intcrviUs:  11.19  a.  m., 
barometer  29.04,  thermometer,  36^,  wind  £.,  41  miles,  cloudy;  11.30  a.  m.,  29.03,  36^, 
E.,  40,  doudyj  12.10  p.  m.,  28.99,  36^5,  E.,  43,  sleeting;  12.30  p.  m.,  29.02,  35*»,  K, 
44,  heavy  snow;  12.45  p.  m.,  28.99,  36^  £.,  46,  heavy  snow;  1.15  p.  m.,  28.99, 
36^,  E.,  36,  light  snow;  2  p.  m.,  28.94,  30<»,  E..  40,  light  snow;  2.20  p.  m., 
2a63,  37**,  E.,  47,  light  snow:  2.50  p.  m.,  28.94,  37°.5,  E,,  47,  light  snow; 
a07  p.  m.,  2a91,  38°  E..  44,  light  snow;  3.20  p.  m.,  28.90,  38°,  E.,  44,  light 
snow.  This  storm,  like  that  of  the  19th,  began  with  wind  firom  the  east,  grad- 
ually veering  to  the  south,  when  the  temperature  increased  and  a  thaw  and 
rain  set  in,  continuing  until  midnight.  Ueavy  gales,  with  rain  or  snow,  con- 
tmued  to  the  end  of  the  month  as  follows:  22d,  E.  42  miles:  23d,  NE.  33;  24th,  SE.  40; 
25th,  SE.  32;  30th,  E.  32;  3l8t^  8K  2a  Austin,  Tex.,  1st,  heavy  northwest  gale,  which 
at  times  almost  rcalched  the  violence  of  a  tornado.  Fenaxi  and  trees  were  blown  down 
and  many  buildings  unroofed.  Several  houses  were  entirely  demolished.  Astoria, 
Oreg.,  9th,  violent  southerly  gale,  causing  considemble  damage  to  shipping  in  the  hax- 
boor  and  in  the  dty  to  signs,  show-windows,  fences,  shade  trees,  and  outbuildings. 
Ilwaco,  Oreg.,  9th,  large  warehouse  leveled  to  the  ground  and  several  buildings  un- 
roofed. ''The  rood  across  the  portage  to  the  weather  beach  was  obstructed  with  lallen 
trees  to  such  a  degree  that  it  will  require  a  week's  work  to  dear  away  the  dibris.  From 
fihooe  to  shore  across  the  Columbia  bar  the  river  was  one  mass  of  seething,  milky  foam, 
with  treiAendous  sea.''  Rock  Island,  111.,  21st,  violent  storm  of  v^ind  and  rain;  a  huge 
portion  of  the  government  bridge,  a  solid  stone  and  iron  structure,  was  blo^vn  down; 
jnsmj  buildings  more  or  less  damaged.  Duluth,  21st,  very  violent  wind-storm  from 
NNE..  accompanied  by  driving  snow.  The  sea  on  Lake  Superior  ran  exceedingly  high 
and  all  ice  in  the  harbor  was  broken  up;  the  suspension  bridge  over  the  canal  badly 
damaged  and  rendered  impassable.  The  wind  and  waves  formed  a  huge  breakwater  of 
ice  aJong  the  exposed  shore.  Pine  Bluffii,  Ark. ,  2d,  * '  violent  and  desolating  wind-storm ' ' 
passed  over  a  portion  of  Jefierson  County,  laying  waste  cabins,  houses^  fences,  ond  trees. 
One  person  was  killed  and  several  ii\jured.  Findley,  Ohio,  21st,  violent  wind-storm 
during  early  morning.  Numerous  outbuildings  and  fences  demolished^  trees  uprooted. 
Buffiiklo,  22d,  violent  southwesterly  gale.  In  some  portions  of  the  city  it  seemed  to  at- 
tain the  violence  of  a  tornado.  For  a  space  of  about  three  minutes  the  anemometer 
Tcgistored  a  velodty  of  80  miles  per  hour.  A  waterspout  was  reported  to  have  beoi 
seen  on  Lake  Erie  between  this  city  and  Erie  about  the  time  the  gale  struck  Buffalo. 
Umatilla,  Oreg.,  16th,  heaviest  wind-storm  experienced  at  this  station  for  several  years. 
Began  at  10  a.  m.,  violence  gradually  increasing.  At  1  p.  m.  wind  velodty  40  miles  per 
hou^  soon  after  reaching  the  maximum  vdodty  of  66  miles  from  the  north,  when  the 
wina  suddenly  died  away.  Dense  douds  of  sand  filled  the  air  and  no  one  ventured  out 
^  doors;  all  basiness  suspended.  The  sand  and  gravel  dashed  against  windows  and 
the  sides  of  buildings,  making  a  noise  similar  to  that  of  heavy  sleet.  (Hympia,  Wash., 
0th,  heavy  vnnd-storm  ftom  south,  accompanied  by  rain,  which  b^an  at  11  a.  m.  Trees, 
fences,  aikL  outbuildings  were  blown  down,  signs  torn  off,  and  windows  broken.  Maxi- 
mum vekxaty,  42  miles  per  hour,  continued  from  2.15  to  2.30  p.  m.  Delaware  Break- 
water, 4th,  terrific  storm  prevailed  throughout  the  day^  the  wind  reaching  a  vdodty  of 
66  milea.  The  sea  washed  over  the  office  building,  fiUmg  the  rain-gauge  and  breaking 
down  the  wires  of  the  *' Breakwater  air-line."  Schooner  •Ellen  Eockland,  from  Port- 
land to  Norfolk,  ran  on  the  ice-break  at  8.30  a.  m.  Eastport  Me.,  5th,  one  of  the  severest 
storms  that  has  visited  this  section  for  a  long  time.    Two  vessels  went  ashore  near  West 
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Qaoddy;  others  lost  deck-loacU>.  *22d,  yery  severe  storm;  about  60  feet  of  the  break* 
water  to  the  entrance  of  Honstin's  shiii-yard  was  destroyed,  entailing  a  loss  of  aboa% 
$500.  Several  wharves  were  slightly  damaged.  New  Haven,  2l8t,  heavy  gale;  ten  canal- 
boats,  loaded  with  ooal,  were  sunk  off  Bridgeport,  involving  a  loss  of  $3,700.  Chinoo- 
teague^Va.,  1st,  schooner  Dolly  Yarden  wrecked  on  the  beach  dnringgale.  New  Orleaoa^ 
3d,  8.20  p.  m. ,  daring  heavy  gale  steamers  Thomas  Dean  and  Frank  Porgoad  were  driv^ea 
fiom  their  moorings  and  crushed  the  New  Orleans  Pacific  fiailroad  wharves,  causing  a 
large  amount  of  damage.  A  ooal  fleet  of  ten  barges  was  sent  adrift,  five  of  which  wen 
sunk  in  midstream;  loss  estimated  at $5,000.  Mobile,  28th,  between  9 a.  m.  and  1  p.  m., 
severe  wind  and  rain  storm ;  telegmph  lines  prostrated ;  considerable  damage  done.  Littie 
Kock,  27th,  7.30  to  10.30  p.  m.,  severe  storm,  accompanied  by  thunder  and  heavy  rain; 
streets  were  deluged;  in  some  places  water  r^iched  a  depth  of  3  feet.  The  electric  dis- 
play was  unusually  brilliant.  The  air  wns  so  charged  with  ozone  that  the  odor  ^vas  very 
appreciable,  and  persons  subject  to  catarrhal  affection  complained  of  the  irritating  effbci 
produced  upon  the  throat  and  lungs.  Several  cases  of  damage  from  lightning  have  been 
reported.  Ck>lumbus,  Ohio,  21st,  6  p.  m.,  severest  storm  experienced  for  years.  In  lesv 
than  half  an  hour  the  wind  increased  from  10  to  40  miles  per  hour;  buildings,  chimneysL 
fences,  etc.,  were  blown  down.  Hogansville,  Oa.,  28th,  violent  wind-storm;  several 
houses  destroyed.  Spiccland,  Ind.,  2l6t,  3  to  3. 30  a.  m.,  very  high  winds,  outbuildingii 
blown  down  and  unroofed,  trees,  &c,  blown  down.  Coalville,  Utah,  9th  and  IGth, 
heavy  wind-storms;  large  number  of  trees  were  blown  down  and  the  water  in  the  Soona 
made  very  rough. 

VERIFICATIONS. 

IndieatUma, — ^The  detailed  comparison  of  the  tri-daily  indications  for  February,  ISBSL 
with  the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  geDeral 
percentage  of  verifications  to  be  87.16  per  cent.  The  percentages  for  the  four  elcmmta 
are:  WeatJier,  86.44;  Direction  of  the  Wind,  84.25;  Temperature,  88.15;  Barometer^ 
89.72  per  cent.  By  geographical  districts  they  are:  For  New  England,  90.1;  Middle 
Atlantic  States,  92.5;  South  Atlantic  States,  86.9;  Eastern  Gulf  States,  85.8;  Western 
Gulf  States,  86.9;  Lower  Lake  region,  88.5;  Upper  Lake  region,  84.5;  Tennessee  and  the 
Ohio  Valley,  87.8;  Upper  Mississippi  Valley,  86.1;  Lower ML<»8ouri  Valley,  81.1;  North- 
em  Pacific  Coast  region,  98.2;  Middle  Pacific  Coast  region,  97.1;  Southern  Pacific  Coast 
region,  93.7.  There  were  100  omissionfl  to  predict  (37  being  due  to  the  absence  of  re- 
ports from  the  Pacific  Coast)  out  of  3,444,  or  2.90  per  cent.  Of  the  3,344  prcdictioiis 
that  have  been  ma<le,  126,  or  3.77  per  cent.,  are  considered  to  have  entirely  fuiled;  119, 
or  3.56  per  cent.,  were  one-fourth  verified;  3.^31,  or  10.50  per  cent.,  were  one-half  veri- 
fied; 159,  or  4.75  -per  cent.,  were  three-fourths  verified;  2,580,  or  77.42  per  cent.,  wero 
fully  verified,  ao  lar  as  can  be  ascertained  from  the  tri-daily  reports. 

Cautimmry  signals. — 139  cautionary  signals  were  displayed  diinnj^  the  month  of  Feb- 
ruary, 1882,  of  which  130,  or  93.52  per  cent,  were  fully  justified  by  winds  of  twenty- 
five  miles  per  hour,  or  over,  at  or  within  a  radius  of  100  miles  of  the  station.  Seventy- 
six  off-shore  signals  were  displayed,  of  whieh  60,  or  78.94  pertxint.,  were  fully  justified; 
68,  or  80.47  "per  cent.,  were  justified  as  to  direction;  76,  or  100.0  per  cent.,  werejiwUfied 
as  to  velocity.  Fifty-two  off-shore  signals  were  changc<l  from  ciiutionary.  Two  North- 
west signals'  were  displayed,  both  of  which  were  fully  justific<l.  Two  humlred  and 
seventeen  signals  of  all  kinds  were  displayed,  of  which  192,  or  88.48  per  cent.,  were 
ftilly  justifieil.  The  above  does  not  include  signals  orderctl  at  69  di.splay  stations,  whero 
the  velocity  is  only  estimated.  One  humlixKl  and  eighty-three  winds  of.  25  miles  or 
more  were  reported,  for  which  no  signals  were  ordered.  Twenty-seven  signals  were  or- 
dered late. 

NAVIGATION. 

stage  of  water  m  rivers. — In  the  table  on  the  right-hand  side  of  Cliart  No.  Ill  are  gi\*en 
the  highest  and  lowest  stages  of  water  fXR  oInhtvcxI  at  Signal  SerN'ici^  stations  dunng  tbo 
month  of  February,  1882.  Throughout  the  Lower  Mississippi  and  Ohio  Yalleys  ainl 
along  the  Red  and  Arkansas  Rivers  the  heaviest  floods  for  years  pn'vaile<1  during  the 
month.  In  consequence  the  st^ige  of  water  in  these  rivers  luis  Iktu  remarkably  iMgh, 
as  shown  by  the  Ibllowing  figures:  Tlie  Ht.d  Iviver  rt«<;lied  its  liighwt  stage  at  »Shi"ev©- 
port  on  the  21st,  being  31  feet  and  5  inches  alwvo  low-water  mark,  or  IH  inches  nl>ove 
the  danger  line.  The  ArkansasRiver  reaclKnl  itshigheststjjge  at  Little  h*(Hrk  on  the24th, 
being  21  feet  and  8  inches  alx)ve  low-water  mark.  The  Missoun  was  frozen  owx  during 
the  month  at  Yankton,  but  rea<.-heil  its  higlust  stage  (a  very  iiuwlerate  one)  on  the  I4th 
at  Leavenworth,  and  on  the  27Ui  and  28th  nt  Omaha.  The  MissiKsippi  remained  fit)%en 
during  the  month  at  Saint  Paul  and  I^  Crosse,  and  at  a  low  stage  from  i\\k\  Ist  to  281  h 
at  Dubuque,  Davenport,  and  Keokuk.     Vn>m  Saint  Louis  to  New  Orleans  reached  its 
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highest  stage  as  follows:  Saint  Lonis^  22d,  28  feet  and  3  inches  above  low-water  mark, 
or  21  inches  below  the  danger  line:  Oeuto,  25th  and  26th,  51  feet  and  10^  inches  above 
low-water  mark,  or  11  feet  and  10^  inches  above  the  danger  line;  Memphis,  28th,  35  feet 
and  7  inches  above  low-water  mark,  or  19  inches  above  the  danger  line;  Vicksburgh, 
28th,  44  feet  and  8  inches  above  low-water  mark,  or  3  feet  and  8  inches  above  the  danger 
line.  New  Orleans,  28th,  15  inches  above  the  danger  line.  The  Ohio  River  reached  its 
highest  stage  at  the  various  stations  as  follows:  Pittsburgh,  22d,  21  feet  and  1  inch  above 
low-water  mark,  or  13  inches  above  the  danger  line.  Cincinnati,  2l8t,  58  feet  and  7 
inches  above  low- water  mark,  or  8  feet  and  7  inches  above  the  danger  line.  Louisville, 
22d,  37  feet  and  2  inches  above  low- water  mark,  or  38  inches  above  the  danger  line.  The 
Camberlxuid  at  Nashville  reached  its  highest  stage  on  the  1st,  43  feet  and  6  inches  above 
low-water  mark,  or  18  inches  above  the  danger  line.  The  Tennessee  at  Chattanooga 
reached  its  highest  stage  on  the  1st,  29  feet  and  11  inches  above  low-water  mark,  or  13 
inches  below  the  danger  line.  The  Monongaliela remained  at  a  moderate  stage  through- 
out the  month;  highe^it  water  at  Morgantown  on  the  9th,  and  at  Pittsburgh  on  the  22d. 
Ko marked  change  occurred  in  the  Savannah,  Willamette,  Sacramento,  Mobile  and  Colo- 
rado Rivers;  those  in  the  extreme  Western  States  reached  their  highest  stage  on  the  27th. 

loe  in  rioera  ami  harbors. — CownectictU  River:  New  Haven,  17th,  ice  broke  up.  Wood- 
stock, Vt,  28th,  river  nearly  clear  of  ice.  Delaware  River:  Cocheton,  14th,  heavy  ice 
goiges,  village  flooded;  several  buildings  crushed  by  the  ice  and  carried  down  the  river. 
Sudaon  River:  Newburgh,  14th,  river  open  at  this  point  after  having  been  closed  since 
January  23.  Poughkeepsie,  14th,  all  ice  south  of  Fort  Montgomery  is  on  the  move.  Al- 
bany, 14th,  ice  began  moving;  17th,  moved  down  about  19  miles  and  gorged  on  a  bar  at 
Doves  Point,  causing  the  water  to  back  very  rapidly,  which  shortly  afterward  was  running 
at  the  rate  of  seven  miles  per  hour  in  upon  the  city,  flooding  stores  and  cellars  and  causing 
considerable  loss  to  merchants;  18th,  river  almost  free  of  ice;  19th,  river  entirely  freib  of 
ioe;  22d,  23d,  24th,  floating  ice;  25th,  frozen  over.  Columbia  River:  Umatilla,  Oreg., 
IStli,  river  frozen;  19th,  full  of  floating  ice;  26th,  clear  of  ice.  Portland,  2l6t,  floating 
loe.  PaUnMe  River:  Coliax,  Wash.,  28th,  ice  broke  up  during  p.  m.  Saird  Clair  River: 
Vott  Huron,  1st,  river  clear  of  ice;  2d,  5th,  6th,  8Ul,  22d,  23d,  floating  ice.  Grand 
Bwer:  Grand  Haven,  1st,  free  of  ice;  14th,  flrst  sailing  vessel  of  season  arrived.  Lans- 
ing, 21st,  river  closed;  25th,  river  open.  Rock  River:  Kockford,  111.,  23d,  frozen  over; 
26th,  ice  going  out.  Hotmaionic  River :  South  Lee,  Mass.,  17tli,  ice  passed  out  of  the 
mlU-ponds  on  the  river  as  far  up  as  Pittstield;  uo  damage  done  to  mills  or  bridges. 
Tkmnder  Bay:  Alpena,  12th,  floating  ice;  13th,  clear  of  ice;  18th,  19th,  partly  frozen. 
l%wkler  Bay  River:  Alpena,  .13th,  partly  clear  of  ice;  IGth,  clear  of  ice,  navigation  open; 
18th,  19th,  partly  frozen.  Lake  {Superior :  Duluth,  22d,  lake  frozen.  Lake  Midiigan: 
ICarqnette,  5th,  harbor  frozen.  Lake  Erie:  Cleveland,  6th,  ice  disappearing;  11th,  ice 
broke  up  and  floated  out  into  the  lake.  Toledo,  25th,  navigation  open;  27th,  navigo- 
tioa  fhlly  open  for  coasting  vessels.  Sandusky  Bay:  Sandusky,  11th,  ice  moved  slightly; 
12th,  ice  becoming  veiy  soft;  13th,  ice  entirely  disappeared  from  bay;  23d,  bay  frozen 
•over;  28th,  ice  in  bay  softening.  Mamnee  River:  Toledo,  13th,  ice  breaking  up;  14th, 
river  folly  open,  harbor  clear  of  ice.  Niagara  River :  Bufi^lo,  14th,  ice  moving  out  of 
river.  Oswego  River:  North  Volney,  N.  Y.,  19th,  river  frozen.  Lake  Champlain:  Char- 
lotte, Vt,  4th,  partially  closed  by  ice;  15th,  much  floating  ice;  23d,  lake  closed;  28th, 
ice  moving  in  middle  of  lake.  Mississippi  River:  Burlington,  lOtli,  ice  breaking  up; 
11th,  on  the  immediate  front,  and  on  the  Illinois  side,  the  ice  completely  broke  up  a^ 
jMiased  out;  12th,  clear  of  ice;  22d,  large  quantity  of  floating  ice;  23d,  24th,  25th,  floating 
ioe.  DubuqjLie,  4th,  ice  becoming  unsafe  for  crossing;  6tb,  breaking  up;  11th,  melting 
rapidly,  river  nearly  clear  in  front  of  levee;  12th,  ice  gorge  broke  at  10  a.  m.  near  Eagle 
Point;  11  p.  m.,  river  full  of  ice;  4  p.  m.,  nearly  clear,  ferry-boat  running;  21st,  23d, 
fhaitmg  ice,  ferry-boat  making  trips  with  great  difficulty,  ice  10  inches  thick  in  sloughs 
and  lakes,  ice-cutting  resumed;  26th,  clear  of  ice.  Keokuk,  22d,  river  fiiU  of  floating 
ice;  27th,  free  of  ice.  La  Cro^e,  13th,  ice  becoming  weak,  crossing  thereon  suspended. 
Baiat  Paul,  27th,  ice  gathering  suspended,  ice  unsafe  for  crossing.  Clinton,  Iowa,  12th, 
dear  of  ice.  navigation  open;  22d,  23d,  heavy  drift  ice.  Guttcnburgh,  Iowa,  12th,  ice 
bioke  up.  Muscatine,  Iowa,  6th,  ice  broke  up  at  1  p.  m. ;  7th,  ferry  boats  running. 
Missouri  River:  De  Soto,  Nebr.,  12th,  ice  broke  in  river.  Omaha,  13th,  river  open  and 
goiged;  14th,  river  open;  21st,  frozen;  26th,  ice  breaking  up;  27th,  river  open.  Leaven- 
worth, 7th,  eJush  ice  in  river;  9th,  dear  of  ice;  21st,  2tM,  23d,  24th,  slush  ice  in  river; 
d5th,  dear  of  ice. 

Floods, — The  remarkably  heavy  rains  of  the  last  half  of  January  in  the  Ohio,  Central, 
and  Lower  Mississippi  Valleys  considerably  abated  during  February,  but  the  severity 
of  the  floods  did  not.  The  rain  continued  incessant  and  moderately  heavy  in  these  re- 
gions, and  the  destruction  of  life  and  property,  together  with  the  exceedingly  high  stage 
<if  water, was  in  many  places  withou  t  p recedent.  Akibama :  Montgomery,  2d,  great  dam- 
age throughout  the  central  portion  of  the  State  by  heavy  floods  ^ong  the  Warrior,  Big- 
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bee,  and  Tombigbee  Rivers.  Arkansas:  Helena,  17th,  river  3^  inches  above  the  highest 
water  ever  known  and  slowly  falling.  The  levee  broke  at  a  point  about  two  miles  below 
the  city,  and  again  near  Westover,  submerging  the  oountiy  for  a  distance  of  several  miles. 
The  embankment  of  the  Iron  Mountain  and  Helena  Rulroad,  leading  out  ftom  the 
levee,  was  washed  away  for  a  considerable  distance;  all  telegraph  wires  along  the  rail- 
road carried  away.  The  Midland  Railroad  flooded  and  entirely  useless.  All  lowlands 
south  of  the  city  submerged,  resulting  in  great  distress  and  loss  of  property;  buflinesB  en- 
tirely suspended.  20th,  the  principal  streets  in  the  central  portion  of  the  dt^  flooded, 
and  skifls  and  dugouts  are  the  only  means  of  transportation.  Water  in  the  city  riBing 
steadily,  with  great  destruction  of  property.  Much  destitution  and  distress  in  the  over- 
flowed districts.  24th,  river  falling  at  the  rate  of  half  an  inch  every  24  hours.  Several 
miles  of  the  Mobile  and  Northwestern  Railroad  washed  away.  Just  below  the  dtf  JSt 
plantations,  comprising  more  than  12,000  acres,  are  all  under  water.  From  Memphis  to 
Madison,  Ark.,  a  distance  of  40  miles  to  tlie  west,  *Hhere  is  nothing  but  one  wide  ex- 
panse and  waste  of  water.  *'  Little  Rock,  23d,  river  reached  the  danger  line  at  9  p.  m. ; 
water  covered  with  floating  logs,  trees,  &c.  Owing  to  a  break  in  the  levee  30,000  acres  of 
valuable  cotton  lands  were  flooded.  24th,  river  about  24  feet  above  low-water  mark 
and  rising  at  the  rate  of  one  inch  per  hour.  2oth,  river  commenced  falling.  Teny's 
Ferry,  24  th,  Arkansas  River  above  its  banks  and  the  water  rising  rapidly;  laige  tracts  of 
land  overflowed.  Adamsburg,  24th,  nearly  the  entire  town  inundated  and  the  whole  of 
FOstoria  county  under  wut«r;  river  now  running  through  Flat  Bayou.  Pine  Bluff,  24th« 
liver  above  its  banks  and  much  damage  caused  to  property.  Desha's,  24th,  ''losa  nX 
property  by  flooding  very  extensive;' '  water  over  three  feet  deep  on  the  north  bonk.  Mo> 
lionna,  14th,  Longville  River  unusually  high,  water  over  the  railroad  trestle  and  all 
trains  delayed.  Clarendon,  20th,  White  River  overflowed  and  the  water  rising  steadily. 
Chicot,  2d,  country  flooded  for  miles;  heavy  breaks  in  all  the  levees  and  water  rising  with 
great  rapidity.  * '  People  moving  their  household  effects  on  improvised  lajfts. ' '  Qmada: 
Warkworth,  Ontario,  Ist,  Mill  River  overflowed  and  considerable  property  damaged. 
Saint  Jacques,  Achigan,  Quebec,  1st,  very  heavy  rains;  water  so  high  that  pecqple  were 
compelled  to  move  their  household  property  and  stock  and  abandon  their  homes:  highest 
water  ever  experienced  here.  Montreal,  2d,  owing  to  heavy  rains  and  the  rapid  mrnting 
of  the  snow  in  elevated  portions  of  the  city,  the  western  section  was  inundated  to  a 
deptli  of  from  4  to  10  feet,  "People  moved  about  on  improvised  rafts;"  Grand 
Trunk  Railroad  submerged  to  a  depth  of  from  4  to  G  feet;  all  travel  suspcsided. 
lUinois:  Carlisle,  24th,  Okjiwa  River  above  its  banks  and  considerable  property 
destroyed;  two  nulroad  bridges  carried  away  and  travel  suspended;  passengera  trans- 
ferred in  boats  to  the  Vandalia,  Ohio,  and  Mississippi  trains.  Carlinville,  2l8t,  un- 
usually heavy  rain  lor  the  past  forty-eight  hours;  all  trains  abandoned,  bridges  and 
houses  swept  away  and  great  damage  to  iarins  situated  in  the  lowlands.  Vandalia,  21st, 
Okawa  River  ovenlowed  and  the  lx)ttoin  lands,  comprising  an  area  of  about  five  miles 
squaro,  subinerped  to  a  depth  of  from  C  to  10  feet.  A  large  amount  of  live  stock  and 
lumber  swept  away.  Wat<'r  higher  than  at  any  time  since  1875  and  still  rising;  many 
highway  bridges  swept  away.  r>ellviik%  20th,  continued  rain  for  the  post  forty-^ight 
hours  caused  all  streams  to  overflow  theri  banks,  flooding  fields  and  doing  considenible 
damage  to  buildings  and  fences;  tnu^ks  of  the  Tjouisville  and  Nashville  liailroad  across 
Silver  creek  lx)ttom  submerged  and  all  trains  delayed.  Alton,  20th,  immense  damage  to 
city  an  drailroad  property;  incessant  rain  for  past  forty-eight  hours.  Macoupin  Creek 
overflowed  and  all  communication  with  Springfield  and  Chicago  cut  off".  Wood  River 
overflowed  and  many  lumis  under  water;  the  river  rose  from  25  to  30  feet  and  swept 
everything  before  it.  In  the  Wood  River  bottoms  the  destruction  of  property  is  without 
porallel  in  the  history  of  that  section  of  the  8tate.  Alton  Junction  completely  inundated ; 
highest  wattT  ever  known.  Springfield,  20th,  heavy  rains  for  the  past  forty-eight  hours. 
All  streams  rose  with  unparalleled  rapidity;  lowlands  covered  with  water  from  6  to  12 
feet  deep.  Sangamon  River  and  I^ick,  Hurricane,  and  Macoupin  Creeks,  45  miles  be- 
low this  point,  higher  than  ever  before  known,  liailroad  travel  suspended  and  tele- 
g^phic  communication  cut  ofi*;  several  he^ivy  bridges  washed  away.  Salem,  20th, 
country  flooded  for  inik^s  about;  many  bridj^es  in  the  wmntry  washed  away;  railroad 
travel  sus|)cnded  and  liij^liways  impassable.  Mount  Vernon,  2iid,  heaviest  flood  for  years; 
great  damage  to  fiinn  property.  Mascoutah,  2od,  Silver  Creek  overflowed;  surrounding 
country  ficK)dcd  and  travel  p*»iierally  impe<led.  Jerseyvillc,  20th,  highest  wat-er  for  the 
past  40  .vcai>j;  rain  continued  without  ctrsalion  for  thirty -six  hours;  bridges,  fences,  and 
buildings  wa.shed  away.  Shelby ville,  20th,  Okaw  River  overflowed;  water  higher  than 
during  the  great  freshet  of  1876;  bottom  lands  completely  submerged  and  all  crops  a 
total  loss.  Tuscola,  20th,  gro^t  portion  of  the  city  under  water;  floo<l  unprecedented; 
great  damage  to  property;  all  trains  delayed  and  telegraphic  communication  cut  off. 
White  Hull,  20th.  heaviest  rain  for  nuiny  years;  great  damage  tofann  and  city  properly 
and  considerable  loss  of  stock ;  rail  road -t  rack?  s^ubmerged  and  all  travel  suspended.     Xa^Xy- 
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anon,  20th,  heaviest  nun  for  many  years ;  streams  higher  than  ever  before  known,  liany 
fiurms  inmidated,  cansing  great  damofre  to  the  wheat  crop.  Bridges  and  fences  destroyed, 
incorring  a  huige  loss  in  this  respect  Effingham,  20th,  rain  fell  incessantly  for  past  forty- 
eight  hours.  Bridges  washed  away  and  all  railroad  travel  suspended.  Peoria,  20th, 
very  heavy  rains  during  the  past  two  days,  hut  no  damage  from  overflow.  River  about 
10  feet  above  low-water  mark.  Cairo,  23d,  12  m.,  water  reached  the  top  of  river  gauge 
51  feet  above  low- water  mark,  or  11  feet  above  ^e  danger-line.  24th,  1  p.  m.,  break 
occurred  in  new  levee  but  was  checked  without  damage  to  property,  and  on  the  morning 
of  the  26th  a  similar  break  occurred  with  similar  results.  To  provide  against  overflow 
for  the  past  few  days  has  cost  the  city  over  $17,000.  The  water,  which  owing  to  great 
pressure  has  filtered  through  the  levee,  together  with  the  enormous  quantity  which  has 
fiillen  during  the  i>ast  few  weeks,  has  about  inundated  the  city.  In  many  places  the 
streets  were  under  water  and  cellars  were  flooded.  Should  this  ^'eipo  water,''  as  it  is 
termed,  rise  eight  inches  higher  every  street  and  walk  in  the  city  would  be  under  water. 
At  its  present  stage  the  water  is  the  highest  ever  known  in  this  city  and  the  quantity  and 
g;eneral  extent  is  unprecedented.  25tli  and  26th,  water  in  the  Ohio  reached  51  feet  and 
lOi  inches  above  low-water  mark,  or  11  feet  lOJ  inches  above  the  danger-line,  the  high- 
est water  ever  known  here.  Charleston,  20th,  Cosscll,  Kites,  and  Kickapoo  Ci^ks  about 
10  feet  above  low- water  mark,  or  6  inches  lower  than  the  flood  of  1881 ;  consider^le 
daimige  to  property.  21st,  Embarras  River  higher  than  ever  before  known,  being  31 } 
inches  higher  than  the  great  flood  of  August  2,  1876;  the  river  rose  about  24  feet  above 
low  water,  or  8  feet  above  danger  line.  Damago  to  the  extent  of  thousands  of  dollars 
has  been  done  to  bridges,  fences,  etc.,  in  Coles  County.  Indiana:  Madison,  10th,  starch 
fiMtory,  saw-mills,  ship-yards,  cooper  shops  and  cellars  on  Ohio  street,  and  the  railroad 
depot  flooded;  river  still  nsing.  New  Albany,  21st,  large  amount  of  damage  to  private 
property;  600  houses  under  water;  portions  of  city  along  river  finont  flooded  for  a  dis- 
tance of  two  miles ;  all  manufacturing  establishments  dosed.  Over  100  feet  of  the  trestle- 
work  of  the  Air  Line  Railroad  was  washed  away.  Heavy  washouts  on  other  railroads 
In  vicinity.  The  flood  of  1847  lacked  two  feet  of  reaching  the  high-water  mark  of  1832, 
while  the  flood  of  1867  was  4}  feet  below  that  of  1832.  The  flood  of  1669  was  six  inches 
below  that  of  1867,  and  was  very  destructive  to  property  along  the  river  as  it  came  on 
Teiy  suddenly.  The  flood  of  1868  was  18  inches  below  that  of  the  following  year.  The 
piresent  flood  is  still  below  the  high-water  mark  of  1867.  Aurora,  21st,  4  p.  m. ,  river  higher 
than  during  the  great  flood  of  1847;  water  rose  two  inches  per  hour  for  the  past  twenty- 
Ibnr  hours.  In  many  streets  water  from  4  to  6  feet  deep;  people  compelled  to  move  to 
the  second  story  of  their  dwellings.  Lawrenccburgh,  2l8t,  since  the  night  of  the  20th 
all  communication  with  the  town  was  cut  ofi";  **almost  the  entire  place  was  a  sea  of 
muddy  water; ''  railroads  all  washed  out,  highways  submerged,  and  no  steamers  could 
effect  a  landing.  About  3,000  people  were  rendered  homeless.  "  The  water  attained  a 
depth  of  12  feet  in  the  streets  and  rushed  through  them  with  terrible  force.  Horses, 
Cttttle,  and  hogs  were  left  to  their  fate  and  soon  the  rushing  torrent  was  covered  with 
their  bodies."  The  destruction  of  property  and  the  terrible  misery  accompanying  the 
myages  of  this  flood  are  without  precedent  in  the  history  of  this  section  of  the  State. 
Evansville,  21st,  river  remarkably  high  for  past  six  weeks;  river  now  above  its  banks 
aadsteadily rising.  TheKentucky shoreentirelysubmergedtothetopsof thetrees; 6p.m., 
'wster43  feet  and  6  inches  above  low-water  mark.  22d,  water  44  feet  above  low-water 
nark,  or  2  feet  and  3  inches  below  the  highest  water  ever  known,  the  great  flood  of  1867. 
Orleans,  21st,  country  for  miles  aliout  deluged  with  rain;  over  20  squares  of  norUiwest 
nortion  of  ci^  flooded  from  one  to  six  feet  deep.  Lost  River  overflowed,  washing  away 
imdng  and  buildings;  hogs  and  sheep  drov^ned  in  considerable  numbers.  Terre 
Haute,  2l8t,  Wabiish  Kiver  rose  66  inches  in  past  twenty-one  hours  and  still  rising  at 
^he  rate  of  2^  inches  per  hour,  with  21  feet  in  the  channel.  Kailroads  badly  damaged 
and  fdl  communication  suspended.  Highest  rise  of  late  years  occurred  in  1875,  when 
there  was  27  feet  and  8  inches  in  the  channel.  Madison,  21st,  river  rising  rapidly, 
water  within  two  feet  of  the  great  flood  of  1847.  Nearly  1,000  people  IJirown  out  of 
employment;  manufactories  and  residences  flooded;  great  damage  to  private  as  well  as 
eorpomt^  property.  Hagerstown,  20th,  heavy  min  for  the  past  forty-eight  hours.  Many 
streams  *'  bank  fnlP*  and  others  spreading  over  the  surrounding  oountiy.  Vevay,  18th, 
Ohio  Kiver  **over  its  boundaries;  '*  lower  part  of  city  inundated,  creeks  and  streams 
much  swollen.  10th,  river  still  rising,  people  leaving  their  homes;  all  the  adjacent 
lands  along  the  river  submerged;  many  frame  buildings  floateil  away.  21st,  mudi  lum- 
ber and  many  saw-logs  have  floated  away.  22d,  river  bef^inniujoc  to  recede.  23d  and  24th, 
river  falling  slowly.  Laconia,  22d,  Ohio  River  reached  its  highest  jwint  to-day;  as  com- 
pared with  former  great  floods,  it  is  as  follows:  34  inches  below  the  flood  of  1847;  33 
inches  above  that  of  1  BfiS ;  and  1  inch  above  that  of  1 8G7.  The  bottom  lands  overflowed, 
causing  immense  damapje  to  property.  8nint  Mcinrad,  21  st,  Anderson  Creek  higher  than 
ever  before  known.     Rising  Sun,  21st,  Ohio  River  higher  than  at  any  time  since  the 
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great  flood  of  1847.  Indium  TerrUorff:  Fort  Oibson,  2l8t,  river  rising  xapidly,  and  fiill 
of  drifb-wood.  Kentucky:  Covington,  19th,  water  over  the  sidewalka  near  the  snapensioa 
bridge;  river  rising  rapidly.  CanoUton,  10th,  principal  streets  several  feet  under  water; 
Ken  tacky  River  unnsoally  high  and  rising  rapidly;  20th,  over  40  dwelling  houses,  two 
hotels,  two  saw-mills,  and  much  other  property  flooded  by  high  water.  About  60  iiuni- 
lies  have  been  rendered  homeless.  Most  of  the  highway  bridges  in  the  surrounding 
country  have  been  washed  away.  Milton,  19th,  many  of  the  streets  several  feet  under 
water;  considerable  destruction  of  property.  Catlettsbuigh,  21st,  heavy  land  slides  along 
the  railroad  lines  and  much  damage  to  property  in  the  surrounding  country.  LouisvillcL 
19th,  river  rose  nearly  2  feet  during  the  past  twenty-four  hours  and  still  rising,  with  20^ 
feet  in  the  camvl  and  27^  foet  in  the  chute  on  the  &lls.  P'ourth  street  cut  oft'  by  water 
from  all  communication  with  the  river;  all  cellars  and  first  floors  in  that  vicinity  flooded. 
20th,  water  rising  at  the  rate  of  2  inches  per  hour.  In  some  i>ortions  of  the  city  water 
4  to  6  feet  deep.  Most  of  the  distilleries  compelled  to  close  and  many  manuiJEwtoriCS 
surrounded  by  water.  Highest  water  since  1867.  22d,  river  reached  its  highest  point; 
much  damage  has  been  sustained  by  maniiiocturers  and  others  living  along  the  river 
front  23d,  river  falling.  Louisiana:  Lake  Providence,  Carroll  County,  2d,  counly 
flooded  for  miles  and  people  compelled  to  abandon  their  homes.  Heaviest  flood  for  past 
thirty  years.  The  flood  of  1844  was  exceeded  about  2  feet  by  that  of  1858,  the  latter 
about  2  feet  by  the  flood  of  1862;  the  flood  of  1862  was  exceeded  about  18  inches  by  tlie 
flood  of  1876  and  1877,  and  34  inches  by  the  flood  of  1882.  Longwood,  2d,  levee  brokeB 
in  several  places;  plantations  flooded  and  most  of  the  n^ro  cabins  swept  away;  oountzy 
very  desolate.  Shrevei>ort,  4th,  heavy  rain  for  past  thirty-six  hours.  The  lakes  above 
the  city  higher  than  for  the  past  six  years.  20th,  the  high  stage  of  water  in  the  river 
seriously  threatened  plantation  property,  gin-houses,  stock,  etc  Breaks  in  the  levees 
are  reported  daily  and  cause  great  excitement  among  planters.  New  Orleans,  llth^  a 
crevasse  300  feet  wide  and  from  2  to  4  feet  deep  occurred  at  Kemp  Levee,  in  TensM 
Parish.  Mimssippi:  Greenville,  25tJi,  levee  broke  between  Easton  Landing  and  Mound 
City,  flooding  the  surrounding  country.  Damage  to  levees  amount  to  over  $500,000.  At 
Bolivar  the  levee  is  *  *  broken  as  for  aa  the  eye  c^i  reach. ' '  The  levee  system  is  a  general 
wreck ;  nearly  the  whole  of  Bolivar  and  Washington  Counties  inundated.  Mtnowri:  Saint 
Louis,  20th,  remarkably  heavy  rains;  cellars  flooded,  sewers  obstructed,  and  great  dam- 
age to  embankments  and  streets.  Damage  to  railroad  property  in  the  vicinity  of  the 
city  unusually  large,  blockade  to  rai]roa<l  travel  unprecedented;  no  trains  for  forty-eight 
hours.  About  500,000  feet  of  lumber  carried  ofl'  by  the  high  water.  Kise  in  the  river 
the  most  rapid  known  for  the  past  35  years.  So  sudden  and  ^eat  vn'Ob  the  rise  in  the 
Missifsippi  between  Mcmpliis  and  Vicksburgh  that  over  270  steamship  landings  were 
abandoned  in  two  days.  At  Forest  Park  the  carp  ponds  were  consolidated  into  one  vast 
sheet  of  water.  The  Kivcr  des  Peres  flowing  through  the  park  rose  above  its  banks,  a 
condition  never  belbro  observed  by  the  oldest  rcHidcut  in  the  neighborhood.  Owing  to 
the  rapid  rise  of  the  water,  much  frcip;lit  on  the  lovco,  8npi>osed  to  be  out  of  danger,  was 
submerged  before  it  could  bo  removed.  Koscdale,  2l8t,  heaviest  flood  ever  experienced; 
bottom  lands  flooded  for  miles;  much  damage  to  ikrm  and  city  property.  IJodimont^ 
21st,  flood  almost  unprecedented;  ''streams  that  have  remained  quiet  the  whole  year 
round,  excepting  for  an  hour  or  so  alter  a  heavy  rain,  were  converted  into  broad  rivers, 
mshiucj  with  the  velocity  of  a  mill-nice. ' '  Cheltenham,  2l8t,  Ki  ver  des  Peres  overflowed, 
flooding  all  the  manufactories  oi'thc  city;  sevonil  hundreil  men  thrown  out  of  employ- 
ment; over  75,000  bricks  destroyed.  IJarret's  Station,  2l8t,  Grand  Glaze  Creek  bottom, 
comprising  the  whole  country  l)ctwecn  this  i)oint  and  the  Meramec  Kiver,  entirely  sub- 
merged; hundre<ls  of  farms  divested  of  fences  and  outbuildings.  This  sudden  and  ex- 
tensive rise  is  without  parallel  in  the  history  of  this  section  of  the  State.  Saint  Charles, 
20th,  Big  Muddy  Kiver  overflowed  and  several  bridges  airricd  away;  considerable  de- 
struction of  farm  property.  AV-tp  York:  Siiratoga,  2(1,  high  water  caused  great  damage 
to  the  Adirondack  Hailroiid  bridge.  Much  loss  to  privjit-tj  projwrty.  Thunnan,  2d,  400 
foet  of  railroad  track  covered  by  a  heavy  land  slide.  All  strciims  overflowed.  Hadlej, 
2d,  heavy  land  slide  covering  100  feet  of  railroad  trnck;  lands  submergt^  and  buildings 
flooded.  North  Oirolina:  Wilmington,  11th,  heiivy  frcwhet  along  Black  River.  At 
Maultsby's  Point,  heavi<»st  known  for  years.  Over  ,'JO  head  of  <*Httle  drowned  and  much 
other  property  lost  Ohio:  Cincinnati,  IfJth,  river  rising  rapidly.  I'ith,  water  reiu.'hed 
the  dimger  line,  or  50  al>ove  low-watermark.  18th  and  iWh,  river  rising  steadily.  20th, 
houses  on  the  river  fn)nt  partially  submerged  compelling  the  occupants  to  move  Uieir 
property  to  the  second  floors;  merchants  and  inanufiicturerrtsufrcrt<i  serious  interruption 
to  business.  21st,  4  p.  m.,  river  58  feet  and  7  inches  alxjve  low-water  mark  or  8  feet  and 
7  inches  above  the  danger  line;  highest  water  since  1847  when  the  river  rose6.'i  feet  and  6 
inches  above  low -water  mark  or  13  feet  and  0  inches  a])0vc  the  danger  line.  The  highest 
stage  ever  known  occurred  T'ebruary  17, 1832,  when  the  water  n»achf:d  64  feet  al)ove  low- 
water  mark  or  14  fotit  above  the  dxmger  line.     In  February,  1815,  the  water  rose  over  60 
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feet  above  the  low-water  mark.  The  following  is  an  hourly  record  of  the  riae  aa  noted  at 
the  city  water-works  on  the  20th:  6  a.  m.,  54  feet,  5  inches;  7  a.  m.,  64  feet,  7  inches; 
8  a.  m.,  54  feet,  8  inches;  9  a.  m.,  54  feet,  9  inches;  10  a.  m.,  54  feet^  11  inches;  11  a. 
m.,  55  feet;  12  m.,  55  feet,  2  inches;  1  p.  m.,  55  feet,  3  inches;  2  p.  m.,  55  feet,  7inches; 
3  p.  m.,  55  feet,  10  inches;  4  p.  m.,  56  feet;  5  p.  m.,  56  feet,  3  inches;  6  p.  m.,  66  feet» 
5  inches;  7  p.  m.,  56  feet,  7  inches;  8  p.  m.,  56  feet,  8  inches;  9  p.  m.,  56  feet,  10  inches; 
11  p.  m.,  67  feet,  2  inches;  midnight,  57  feet,  3  inches.  2l8t,  over  a  half  a  mile  of  the 
trestle-work  on  the  C.  and  £.  N.  O.  R.  R.  was  washed  away.  Many  large  distilleries 
and  other  mann factories  oompellod  to  suspend  operations.  Several  hondred  houses  ad- 
jacent to  the  river  front  had  from  one  to  ten  feet  of  water  over  1^  first  floors.  Along 
Mill  Creek  many  houses  were  flooded  and  several  buildings  were  moved  from  their  founda- 
tions. 22d,  portion  of  the  track  of  the  Cincinnati  and  Springfield  Railroad  washed  away. 
Many  hogs  and  cattle  drowned.  No  trains  could  reach  the  various  depots,  and  the  Plumb 
street  dei>ot  was  flooded  to  a  depth  of  five  feet.  The  railroad  between  this  city  and 
Lawrenceburgh  was  washed  away  in  several  places.  Great  damage  caused  to  the  road- 
bed of  the  Ohio  and  Mississippi  Railroad;  loss  to  railroad  property  already  amounts  to 
aeveial  hundred  thousand  dollars.  Along  Mill  Creek  Valley  as  far  north  as  Cummings- 
▼ille  the  torrent  of  water  swept  away  houses,  stables,  fences,  and  cattle-pens.  It  is  esti- 
mated that  up  to  this  date  about  5,000  persons  have  been  temporarily  thrown  out  of  em- 
ployment The  highest  rises  since  1859  occurred  as  follows:  1862,  January  24,  52  feet 
and  3  inches;  1865,  March  8,  56  feet  and  3  inches;  1869,  February  22,  57  feet  and  3 
inches;  1870,  January  19,  55  feet  and  3  inches;  1875,  August  6^  55  feet  and  3  inches; 
1877,  January  2,  53  feet  and  4  inches;  1881,  February  18,  53  feet  and  1  inch.  Zanea- 
▼iUe,  19th,  Muskingum  River  very  high  and  rising  rapidly.  Marysville,  20th,  continu- 
ous and  heavy  rains  for  the  past  three  days  and  nights.  All  streams  flooded  and  the 
valleys  in  many  places  covered  with  water  as  fiir  as  the  eye  could  reach.  Batavia  Jono- 
tion,  21st,  water  highest  for  several  years  past.  Several  railroad  lines  abandoned. 
Akron,  21st,  Little  Cuyahoga  River  ovei^owed;  trains  delayed  by  heavy  washouts.  Lan- 
caster, 21st,  nearly  the  whole  of  Hocking  Valley  under  water;  great  destruction  to  farm 
property.  The  Hockhocking  River  oveAowed;  eveiy thing  swept  away  within  reach  of 
the  rapidly  rising  water.  Country  roads  impassable.  I^Yemont,  21st,  river  overflowed 
and  portion  of  city  submerged.  Many  people  compelled  to  vacate  their  homes;  consider- 
able damage  to  railroad  property.  Mount  Vernon,  21st,  incessant  rain  for  past  forty- 
eight  hours;  heaviest  known  for  many  years.  Kokossing  River  overflowed  and  several 
bridges  swept  away.  Germantown,  20th,  Twin  Creek  overiio  wed;  several  bridges  carried 
Away  and  many  thousand  acres  under  water.  Carlisle  Station,  20th,  heaviest  flood 
Ibr  years;  all  streams  overflowed  with  large  loss  of  private  and  public  prop- 
erty. Dayton,  21st,  Miami  River  reached  the  his^h- water  mark  of  the  flood  of  1881; 
no  damage  to  property.  Logan,  21st,  Hocking  River  higher  than  for  many  years;  bot- 
tom lands  submerged.  G^mbier,  21st,  river  overflowed;  railroad-bridge  carried  away 
and  much  other  property  damaged.  New  Comerstown,  21st,  incessant  rain  for  the  past 
four  days.  Tusc;irawas  River  and  its  tributaries  overflowed.  Wheat  fields  submeiged 
end  fences  swept  away.  Ironton,  21st,  river  43  feet  and  8  inches  above  low-water  mark 
end  rapidly  rising.  Circleville,  21st,  Scioto  River,  unusually  high;  5  p.  m.,  river  within 
one  foot  of  the  highest  point  ever  reached,  and  rising  at  the  rate  of  one  inch  per  hour. 
Heavy  washouts  on  the  railroads.  Columbus,  20th,  Scioto  River  roserapidly  during  the 
day.  21st,  river  reached  the  highest  point  known  for  years;  a  number  of  cellars  in 
northwest  portion  of  the  city  were  flooded.  In  some  instances  people  were  compelled  to 
abandon  their  homes.  A  large  quantity  of  lumber  was  washed  away.  PcfmajfUxmia: 
Easton,  2d,  Delaware  River  23  feet  above  low- water  mark  and  rising  rapidly.  River 
filled  with  lumber  and  broken  rafts.  The  lower  floors  of  mills  in  South  Easton  sub- 
merged and  considerable  damage  done  to  the  locks  on  the  Lehigh  and  Delware  Canala. 
Harrisburgh,  21»t,  Susequehanna  eight  feet  above  low- water  mark  and  rising  rapidly. 
Paxton  Creek  overflowed  and  much  damage  in  surrounding  country.  Milton,  21st.  heavy 
rain  during  \^ast  twenty-five  hours  caus^  serious  washouts  on  Pennsylvania  Railroad 
end  west  branch  of  Pennsylvania  Canal;  streams  considerably  swollen;  west  branch  of 
the  Susquehanna  River  very  high.  Tcntiessee:  Tiptonville,  24th,  country  flooded  some 
distance  from  the  river;  buildings  carried  away  and  considerable  stock  drowned. 
Memphis,  20th,  river  remained  above  the  danger  line  throughout  the  month;  all  bottom 
lands  submerged.  The  extent  of  territory  in  surrounding  country  endangered  by  the 
flood  has  been  estimated  as  containing  apopulation  of  30,000.  The  estimated  loss  to  the 
eotton  crop  has  been  put  at  1,000,000  bales.  The  known  loss  in  some  particulars,  at- 
tending the  flood  in  this  region,  is  30,000  head  of  stock  and  50  human  lives.  Railroad 
travel  is  '* terribly  demoralized.''  Texas:  Navazota,  10th,  Navazota  and  Brazos  Rivers 
overflowed  and  hundreds  of  cattle  drowned  in  the  bottom  lands.  Dallas,  12th,  almost 
tnceasant  rain  prevailed  throughout  eastern  and  northern  Texas  during  the  past  week. 
Entire  country  flooded.     People  find  it  impossible  to  visit  the  towns  for  trade.    Trinil^ 
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River  overflowed  and  20  miles  of  the  Texas  and  Pacific  Railroad  washed  away.  Reports 
from  idl  sections  show  that  the  rivers  are  higher  tbim  at  any  time  since  the  great  floods 
of  1852  and  18GG.  Large  quantities  of  lumber,  oordwood,  household  utensils,  bridge 
timbers,  and  farm  implements,  together  with  numerous  small  buildings  and  the  bodies 
of  dead  animals,  floated  down  the  principal  rivers  and  their  tributaries.  Heavy  washouts 
reported  on  all  railroad  lines,  and  most  of  them  abandoned  regular  trains.  The  Brasos 
.  River  overflowed  to  an  unprecedented  extent.  Scores  of  oonntiy  bridges  washed  away. 
Reports  from  Fort  Worth  state  that  Trinity  River  still  continues  to  rise.  Corsicana,  3d,  veiy 
heavy  rains  continued  without  much  interruption  during  the  past  three  weeks.  Daring 
the  night  two  serious  washouts  occurred  on  the  Texas  and  Saint  Louis  Railroad.  Much 
other  damage  in  surrounding  country.  Grapeland,  3d,  rain  has  fallen  incessantly  for 
several  days  past.  Water-courses  higherthan  lor  the  past  twenty  years.  Vermont:  Saint 
Albans,  2d,  MisisquaJ,  Lamville,  and  Minosski  Rivers  overflow^,  causing  much  damage 
to  private  and  corporate  property.  Railroad  travel  suspended.  Rivers  very  much  swollen 
throughout  the  northern  i>ortion  of  the  State.  Virginia:  Petersburgh,  14th,  in  conse- 
quence of  high  water  all  mills  practically  ceased  operations.  Appomattox  River  higher 
than  for  the  past  five  years;  water  still  rising.  West  Virginia:  Wheeling,  19th,  river  19 
feet  and  9  inches  above  low-water  mark  and  mpidly  rising.  Waahington  Tlerritory:  Pom- 
eroy,  28th,  snow  melting  in  the  moimtains  caused  a  sudden  rise  in  streams;  portions  of 
the  town  were  flooded. 

High  tides. — Delaware  Breakwater,  2l8t,  unusually  high.  Chincoteague,  Va.,  ISth, 
unusually  high  at  8  a.  m. ;  2l6t,  very  high  from  10  to  11  a.  m.  Indianola,  Tex.,  18th, 
19th,  20th,  24th,  25th.  New  York,  21st,  very  high.  Plymouth,  Mass.,  22d,  3  p.  m., 
violent  northeast  gale,  accompanied  by  the  highest  tide  for  many  years.  The  water  in- 
vaded the  streets  and  cellars  and  considerable  damage  was  doneatthe  lumber  yards.  At 
one  of  the  yards  a  large  bulkhead  was  torn  away  and  left  in  ruins.'  Swampsoott,  Mass., 
23d,  remarkably  high  tide,  overflowing  some  of  the  streets.  On  some  parts  of  the  beach 
the  waves  dashed  to  the  second  stoiy  windows  of  neighboring  dwellings.  Highest  tide 
ior  many  years.  Revere  Beach,  Mass.,  21st,  tide  so  high  tiiat  it  damaged  the  theater 
building,  nearly  undermining  it. 

TEMPERATURE  OP  WATER. 

The  temperature  of  watery  as  observed  in  rivers  and  har1x)rs  at  Signal  Service  stations, 
with  the  average  depth  at  which  observations  were  tiikeu,  is  given  in  the  table  on  the 
left-hand  side  of  Chiirt  No.  III.  Owing  to  the  i)resence  of  ice  or  the  breakage  of  instru- 
ments, observations  arc  wanting  as  follows:  Alpena,  Ist  to  15th,  21st  to  28th;  Cleveland^ 
1st  to  10th;  Detroit,  1st  to  5th,  11th,  12th,  19th  to2Sth;  Duluth,  22d  to 28th;  Escanaba, 
throu^out  the  montli;  Bufialo,  Ist  to  12th,  23d  to  26th;  Sandusky,  1st  to  12th,  23d  to 
28th;  Cliicago,  Ist  to  5th,  24th;  San  Francisco,  21st;  Marquette,  5th  to  28th;  Burling- 
ton, throughout  the  month;  Milwaukee,  throughout  the  month;  Toledo,  1st  to  14th; 
Chincotengue,  2l8t  to  28lh;  Provincctown,  station  opened  on  the  15th;  Portland,  Me., 
report  too  late  for  publication. 

ATMOSPnimiC  ELECTRICITY. 

Auroras. — The  display  of  the  17th,  the  most  important  of  the  month,  was  observed 
from  Sydney,  N.  B.,  westward  to  ix)inis  in  the  Upi)erI.ALke  region  (Grand  Haven  being  tho 
most  westerly)  and  southward  to  Atlantic  City,  N.  J.,  the  ibllowing  stations  reporting: 
Bangor,  Me. ,  from  10  p.  m.  until  daybreak  of  18th.  Cornish,  Me. ,  all  night,  altitude  fix>m 
10**  to  15°.  Dexter,  Mo.,  very  bright,  no  beams.  Orono,  Me.,  during  the  evening 
Gardiner,  Me.,  8  p.  m.  Mount  Washington,  8  p.  m.  until  a.  m.  of  18th,  a  faint  light 
of  yellowish  white  color.  Burlington,  Vt.,  from  7  to  11.45  p.  m.  difluse  light,  extend- 
ing upwanl  30*^  from  tho  horizon;  no  streamers  or  dark  segment.  Lunenburgh,  Vt.,  and 
Amherst,  Mass., dnring  the  evening.  Westborough,  Alass.,  7  to  9  p.  m.  Wiiliamstown, 
Mass.,  10  p.  m.,  bright  band  of  light  in  northern  horizon;  altitude  about  5°  and  stretch- 
ing through  'MY^  azimuth.  Fall  liiver.  Mats.,  9  p.  m.,  to  midnight.  Harvard  College, 
Oambrid;;e,  Mass.,  auronil  arch  bright  and  broad;  not  st'cn  early,  but  thought  to  be 
visibleabout  7.150  p.  ni. ;  distinct,  later;  some  streamers  about  10.30  p.  m.  Springfield, 
Mass.,  first  se<.'n  at  7.25  p.  m.  oja  a  mere  glow  in  the  west;  at  10  p.  m.  it  was  visible  in 
the  north,  and  until  11.30  p.  m.,  when  last  observed.  Newjiort,  R.  I.,  from  8.30  to  10 
p.  m.,  faint,  altitude  about  10°;  a/.ii)nit!i,  -X.W  New  Shoreliam,  K.  I.,  from  8  to  11.50 
p.  m.  brilliant;  it  formed  an  arch  about  15°  above  the  norl hern  horizon  and  10°  in  width; 
well-defined,  luminous  beams  were  exhibitetl,  andoft<»n  bright  fiashes  of  light  would  ex- 
tend from  30°  to  40°  alK)ve  tho  horizon.  Suutliington,  Conn.,  dilftiso  light.  Toronto, 
Qm.,  during  tho  evening.  liOc'heft«t^r,  0.30  p.  m.,  dim  aurora  with  a  dark  segment  of 
6**  altitude,  no  streamers  visible.  Wut^rburgh  and  Ardciiia,  N.  Y.,  during  the  evening. 
Freehold,  N.  J.,  8.45  to  9."»0  p.  m.  low  aurora,  only  a  white  plow;  altitude  10°.  Somer- 
ville,  N.  J.,  during  the  evening.  Moorestown,  N.  J.,  low  sheet  aurora.  Keadington, 
N.  J.,  during  the  evening.     Atlantic  ('ity,  9  p.  m.,  faint  low  aurora.     Fallsington,  I^jl, 
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9  p.  m.  Mount  Forest,  Can.,  daring  the  erening.  Ali)ena,  Mich.,  10.30  to  11.30  p.  m., 
anrora  consisted  of  diffiiso  light  without  streamers.  Thomvillo,  Mich.,  8.30  p.  m.,  no 
rays;  merely  a  dall  diiiiised  light,  20^  above  the  horizon;  when  last  observed,  at  10.30 
p.  m.,  it  remained  unchanged.  Grand  Haven,  Mich.,  8.30  to  9.30  p.  m.,  iaint  anrora  in 
northern  sky;  had  the  appearance  of  morning  dawn;  altitude  5^  aidmath  20°.  La  Fay- 
ette, Ind.,  aurora  flashing  up  in  the  north  to  a  height  of  30^,  resembling  &int  sheet 
lightning.  The  display  of  the  8th  was  reported  by  the  following  stations:  Eastport, 
Me.,  ih>m  9.30  to  11.30  p.  m.,  iuint  aurora  speared  in  northern  horizon,  altitude  15°, 
color,  very  faint  bluish  white.  Orono,  Me.,  during  the  evening.  Dexter,  Me.,  bright 
arch.  Gardiner,  Me.,  9.15  to  11.15  p.  m.,  faint  aurora.  Burlington,  Vt.,  7  to  11  p.  m., 
&lnt  aurora;  no  prominent  features.  Woodstock,  Yt,  9  p.  m.,  iaint  nebulous  light  ris- 
ing 15° or  20°  above  the  horizon.  Harvard  College,  Oftmbridge,  Mass.,  fine  aurora  with 
streamers  in  the  evening;  traces  visible  at  11  p.  m.  North  Yolney,  N.  Y.,  9  p.  m.,  brill- 
iant streamers.  Ithaca,  N.  Y.,  faint  auroral  light,  no  striking  features.  Friendship,  N. 
Y.,  during  the  evening.  Waterburgh,  N.  Y.,  9  p.  m.,  diffuse  light  in  the  north,  some 
f&int  streamers.  Toronto,  Can.,  during  the  evening.  Fort  Brady,  Mich,,  9  p.  m.  Al- 
pena, Mich.,  8  to  11.25  p.  m.,  consisting  of  a  diffuse  light  without  streamers.  North- 
port,  Mich.,  8.20  p.  m.,  consisting  of  ardi  of  15°  altitude,  most  brillisuit  in  the  north- 
east. New  Corydon,  Ind.,  5  a.  m.  Saint  Yincent,  Minn.,  from  7.30  to  9  p.  m.,  several 
beams  of  light  extended  to  a  height  of  from  7°  to  10°,  but  owing  to  a  bcmk  of  stratus 
(donds  along  the  northern  horizon,  their  brilliancy  and  characteristics  were  indistinct. 
Bismarck,  Dak.,  9  to  11  p.  m.,  appeared  as  a  nebulus  light,  elevation  about  8°.  The 
display  of  the  5th  was  reported  by  the  following  stations:  New  Shoreham,  R.  I.,  7.50  to 
9  p.  m.,  faint  aurora  in  the  form  of  an  arch,  about  15°  above  the  northern  horizon  and 
8^  in  width.  Southington,  Conn.,  8  p.  m.  Marquette,  Mich.,  7.15  to  7.35  p.  m.,  &int 
aurora.  Manitowoc,  Wis.,  during  the  evening.  New  Corydon,  Ind.,  6.30  to  7  p.  m., 
bright  white  s^ment,  altitude  10°,  extension  60°.  Riley,  HI.,  7.30  p.  m.,  arch  4°  broad, 
altitude  12°;  disappeared  before  9  p.  m.  Elmira,  HI.,  from  7  to  8  p.  m.  Cresco,  Iowa, 
&30  to6.45  p.  m.,  faint  aurora;  patches  of  light,  forming  portions  of  an  arch,  and  oon- 
gtantly  shifting.  Saint  Paul,  Minn.,  9  p.  m.,  until  after  midnight;  diffuse  light  of  pale 
yellow,  changing  to  bright  orange  and  pale  green;  at  11  p.  m.,  there  was  a  well-defined 
arch  15°  above  northern  horizon,  from  which  slender  luminous  columns  shot  up  towards 
"Uie  zenith  with  a  wavy  motion  from  left  to  right;  they  resembled  merry  dancers.  The 
display  of  the  6th  was  reported  by  the  following  stations:  Dexter,  Me.,  during  the  even- 
ftag.  Newport,  Yt.,  during  the  .evening.  Bufialo,  1.45  a.  m.,  became  visible  during 
temporary  break  in  the  clouds;  it  was  observed  for  one-half  hour ;  no  well-defined  arch 
iras  formed,  it  being  broken  and  consisting  of  numerous  bright  beams,  some  extending 
to  an  altitude  of  30°.  Its  horizontal  limit  was  from  NW.  to  N£.  and  was  about  £? 
above  the  horizon.  The  whole  display  had  a  slight  movement  from  W.  to  E.  Cleveland , 
Ohio,  11  to  11.30  p.  m.,  diffuse  lightof  straw  color;  nostreamers.  Milwaukee,  1  a.  m., 
diffuse  light.  The  following  isolated  displays  were  reported:  Eastport,  Me.,  23d,  11  p. 
m.  to  midnight,  extending  from  NW.  to  NE.,  and  to  an  altitude  of  30°.  It  was  so  nearly 
obecured  by  clouds  that  no  peculiarities  were  detected.  Crardiner,  Me. ,  18th,  low  difftise 
aich;  not  visible  until  after  9  p.  m.  Harvard  College,  Cambridge,  Mass.,  11th,  11. 30  p.  m., 
fidnt  trace  of  aurora  low  down  in  the  north.  New  York,  28ih,  7  p.  m.,  fibint  aurora, 
fisible  until  7.50  p.  m. ,  when  the  sky  became  obscured  by  clouds.  It  appeared  as  a  hor- 
tecmtal  light  and  was  characterized  by  recurring  fits  of  brilliancy;  its  color  was  at  first 
«  pale  red,  and  later  a  bright  red.  It  appeared  about  20°  E.  of  N. ,  covering  20°  azimuth, 
ai^  extended  about  20°  above  the  horizon;  its  center  or  crown  extended  upward  about 
90^.  Cbtawissa,  Pa.,  18th.  Toronto,  Can.,  9th.  Lansing,  Mich.,  9th.  New  Corydon, 
Ind.,  10th,  1  to  3  a.  m.,  strong  auroral  light.  Manitowoc,  Wis.,  9th,  9.30  p.  m.,  with 
arch  I  13th,  11  p.  m.,  with  arch.  EmlMirras,  Wis.,  12th,  8.30  p.  m.,  iaint  aurora. 
Beloit,  Wis. ,  9th.  Cresco,  Iowa,  10th,  midnight,  &int  light  in  horizontal  lines  from  NW. 
to  NE.,  probably  an  aurora.  Clinton,  Iowa,  9th,  fix)m  early  evening  till  9  p.  m. ;  it  pre- 
aented  the  beams  usually  seen,  with  a  wavy  motion.  Monticello,  Iowa,  19th,  10  p.  m. 
Clay  Centre,  Kans.,  22d,  10  p.  m.  Saint  Yincent,  Minn.,  7th,  8  to  10  p.  m.,  pale  diffVise 
light;  9th,  7  to  10  p.  m.,  brilliant  light  of  greenish  color  with  beams  resembling  merry 
dancers;  aJtitude  6°  to  15°.  Fort  Stevenson,  Dak.,  12th,  8  to  8.45  p.  m.,  2  arches,  par- 
allel to  each  other.  Fort  Assinniboine,  Mont.,  20th,  first  seen  at  4  a.  m.  and  ended  at 
7  a.  m. ;  observed  again  in  the  evening,  and  remained  visible  until  obscured  by  clouds 
at  11  p.  m.;  at  10  p.  m.  beautiful  streamers  in  large  numbers  shot  upward  to  a  height 
of  45  ,  appearing  and  disappearing  in  rapid  succession.  Both  auroras  extended  frota 
NNW.  to  ENE.,  azimuth  45°;  altitude  25°.  Fort  Benton,  Mont.,  18th,  9  p.  m.;  19th, 
9  p.  m. 

Thunder-gtorms. — They  were  reported  in  the  various  districts  on  the  foUovnng  dates: 
New  England,  2l8t;  Middle  Atlantic  States,  21st,  28th;  South  Atlantic  States,  4th,  8th, 
9th,  14th,  18th,  2lBt,  28th;  Florida  Peninsula,  9th,  28th;  East  Gulf  States,  3d,  8th, 
15th>  27th,  28th;  West  Gulf  States,  2d,  3d,  7th,  8th,  12th,  14th,  16th,  19th,  20th,  24th, 
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2&th  to  28Ui;  Rio  Grande  VaUey,  2cL,  19th,  27th;  Ohio  VaUey  and  Tenneaaee,  8th,  12th, 
16th  to  2l8t,  23d,  27th,  28th;  Lower  Lake  region,  Hudson,  Ohio,  19th;  Upper  Lake  re- 
gion, Kalamazoo,  Mich.,  12th,  13th;  Upper  MissiBsippi  Valley,  12th,  13th,  16th,  2(yth, 
27th,  28th;  Missouri  Valley,  7th,  12th,  16th  to  21st,  24th  to  28th;  Middle  Slope,  7th^ 
8th,  12th,  15th,  16th,  19th,  20th,  27th,  28th;  Southern  Plateau,  LaMesUla,  N.  Mcx.,2d. 
Tdegraphic  communieaUon  interfered  with  by  at$nospheric  deetricUy. — Chinooteagae,  Va., 
28th,  kept  np  a  continuous  rattle  for  about  two  hours.  Fort  Supply,  Ind.  T.,  19th,  dur- 
ing a.  m.  showers  of  sparks  shot  across  the  switch-board.    Fort  Reno,  Ind.  T.,  19tfa. 

OPTICAL  PHENOMENA. 

Solar  halos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  4th,  5th,  9th,  15th,  16th,  17th,  20th,  23d,  25th,  26th;  Middle  Atlantic  States^ 
1st,  2d,  3d,  7th,  8th,  11th  to  14th,  16th,  17th,  25th,  26th;  South  Athmtic  States,  2dy 
13th,  25th,  26th;  Florida  Peninsula,  Cedar  Keys,  19th;  Ohio  Valley  and  Tennessee,  Isl^ 
3d,  4th,  6th  to  11th,  13th  to  19th,  25th,  26th,  28th;  Lower  Lake  region,  6th  to  9th,  11th, 
15th,  25th  to  28th;  Upper  Lake  region,  1st,  2d,  4th,  6th,  11th,  12th,  17th,  19tb,  22d,  24th$ 
Extreme  Northwest,  1st,  6th,  16th,  23d;  Upper  Mississippi  Valley,  3d,  4th,  6th,  8th. 
10th,  12th,  14th,  15th,  17th,  18th,  19th,  21st,  22d;  Missouri  VaUey,  3d,  4th.  10th  to 
15th,  24th,  25th,  28th;  Northern  Slope,  Fort  Assinniboine,  15th;  Middle  Slope,  3d,  6tii, 
10th,  12th,  14th,  24tb,27th;  Northern  Plateau,  Umatilla,  Oreg.,  3d,and  Dayton,  Wash.. 
17th;  Middle  Pacific  Coast  region,  1st,  2d,  3d,  9th,  15th,  23d,  24th,  26th;  South  Fadfie 
Coast  region,  5th,  7th,  27th. 

Lunar  halm  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  1st,  2d,  3d,  5th,  20th,  23d,  25th,  26th;  Middle  Atlantic  Statelet  to  7th,  24tliy 
25th,  26th;  South  Atlantic  States,  7th,  11th,  20th,  25th  to 28th;  Florida  Pcninsuhi,  2d,  3dL 
25th,  28th;  East  Gulf  States,  1st,  7th,  24th,  26th;  West  Gulf  States,  1st,  11th,  l£3d,26tb; 
Rio  Grande  Valley,  Eagle  Pass,  27th;  Ohio  Valley  and  Tennessee,  Ist  to  4th,  6th,  7th; 
8th,  11th,  24th  to  28th;  Lower  I^ke  region,  1st  to  7th,  24th  to  27th;  Upper  Lake  region. 
1st,  3d,  4th,  24th,  25th,  27th,  28th;  Extreme  Northwest,  Ist,  5th,  23d,  24th,  26th,  27th, 
28th;  Upper  Mississippi  Valley,  Ist,  2d,  3d,  7th,  8th,  9th,  13th,  21st,  24th,  26th,  28th, 
Missouri  Valley,  1st,  2d,  4th,  6th,  8th,  10th,  24th,  25th,  26th,  28th;  Northern  Slope, 
1st,  2d,  22d  to  26th,  28th;  Middle  Slope,  3d,  5th,  24th,  25th,  27th,  28th;  Southern 
Slope,  6th,  26th,  27th;  Southern  Plateau,  3d,  4th,  5th,  8th  to  11th,  23d,  24th,  25th,  27th« 
Middle  Plateau,  5th,  23d  to  26tli;  Norlbern  Plateau,  1st,  22d,  23d,  28th;  North  Pacifie 
Coast  region,  Olympia,  Wash.,  r>d,  and  Kascburgli,  Oreg.,  2d;  Middle  Pacific  Coast  re- 
gion, 3d,  4th,  5th,  15th,  IGth,  20ih,  i3Gtli;  South  Pacific  Coast  region,  3d,  4th,  5th,  23d, 
24th. 

Mirage. — Indianola,  Tex.,  4th,  fith,  9th.  ITuron,  Dak.,  from  7  to  8.30  p.  m.,  ** mak- 
ing the  plains,  which  w(ire  covered  with  huow,  appear  like  vast  perpendicular  walls  with 
horizontal  tops.*^ 

MIflCELLANFX)US  PHENOMENA. 

Meteors. — Rio  Viata,  Cal.,  20th,  10.25  p.  m.,  very  brilliant,  making  tlie  smallest  ob- 
jects distinctly  >isiblo  for  sevend  Hw^rnds;  its  lii^lit  wiw  much  brighter  than  that  of  the 
full  moon.  Morrison,  111.,  8th.  Kew  Coi-^don,  Ind.,  8th.  O-ilar  liapids,  Iowa,  2U. 
Yates  Center,  Kuns.,  IJd,  10.15  p.  m.,  moving -with  a  slow,  unifonn motion  towards  the 
8.,  color  pale  yeJlow  and  as  bright  as  Jupiter,  path  alx)ut  20°,  no  tail  or  explosion. 
Fallston,  Md.,  10th,  8  p.  m.,  very  large  and  brilliant,  path  S.  to  N.  The  light  was  suf- 
ficiently brilliant  to  «ist  distinct  .»<hadowR.  Some  i)ersons  reported  the  occurrence  of  a 
loud  explosion,  resembling;  that  of  a  distant  powder-mill;  the  meteor  finally  burst  into 
many  fragments.  Dexter,  Me.,  6tli,  bright  Woodstock,  Md.,2<l;  10th,  very  brilliant, 
exploded  like  a  rocket;  23d,  27th.  Fall  Kiver,  Mfi.sa.,  2(>tli,  (130  p.  m.  Rowe,  Mtias., 
14th.  Protem,  Mo.,  11th,  7  p.  m.,  about  the  size  of  Jupiter,  started  near  the  zenith  and 
shot  toward  the  western  horizon;  2.'W,  7.30  p.  m.,  api>arently  double  the  Kizeof  Jnpiteij 
when  first  obsencd  it  was  a  few  degrees  S.  of  zenith  and  pursueil  a  southerly  course^ 
before  disappearing  a  i)ortion  of  it  separated  from  the  main  bo<ly  and  shot  upwaid;  a 
small  and  beautiful  blaze  followed  in  itw  track;  no  rejwrt  was  heard.  Vineland,  N.  J.^ 
15th.  Palermo,  N.  Y.,  10th.  Waterburgh,  N.  Y.,  3<1.  Kilsworth,  N.  C,  10th.  Fleni- 
ington,  W.  Va.,  11th.  Des  Moines,  Iowa,  4th,  4.15  a.  m.,  first  appeared  near  horizon 
and  passed  from  W.  to  E. ;  it  resembled  a  large  ball  of  fire;  objects  in  vicinity  were  ren- 
dered clearly  visible;  the  light  la**ted  al)out  tlaree  seconds.  A  few  persons,  residing  in 
Boone  and  Gr^^e  Counties,  stated  that  they  >\ere  awakened  by  a  loud  report,  as  of  a  ten- 
pound  cannon.  The  meteor  was  repf)iied  to  have  lx.eu  peon  in  Keveral  other  count iesL 
Fort  Ikiyard,  N.  Mex.,  Gth.  Sacramento,  Cal.,  2(Uh,  10.20  p.  m.,  veiy  brilliant;  seen 
through  the  clouds,  it  gave  a  pui-j)le  li^'Jit;  no  noise  orexjilosion, 

Zodiacal  %/</.— New  Haven,  14th,  ir>lh,  18th;  Nashville,  4th,  5<h,  0th,  Oth,  lOth; 
11th,  17th;  Saint  Vincent,  Minn.,  4th,  14th;  Springfield,  III.,  :M,  5th,  Cth,  8th,  14th, 
Dayton,  WaBh.,  Oth,   10th,  17th,  18th;  New  Corjtlon,   Ind.,  5th,  6th,  Oth,  10th,  14th 
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15th;  SfpioelaDdy  IncL,  14th;  Wabaeh,  IncL,  Gth,  IGth;  CUntoiif  Iowa,  7th,  8th,  9th, 
14th,  16th,  16th;  Creeoo,  Iowa,  7th,  fifth,  13th;  MontioeUo,  Iowa,  1st,  9th,  10th,  13th, 
15th;  Dana,  Iowa,  7th,  8th,  9th,  121Ji,  13th,  14th,  15th;  Oedar  Rapids,  Iowa,  14th,  15th; 
Tates  Center,  Eana,  4th,  5th,  7th,  8th,  9th,  11th,  12th,  13th,  16th;  Gornish,  Me.,  11th, 
14th,  18th;  Sandy  SpringB,  Md.,  8th;  Cambridge,  Mass.,  15th,  24th;  Somerset,  Mass., 
6th,  8th,  10th,  11th,  15tb,  17th,  18th;  Bowe,  Mass.,  14th;  Northport,  Mich.,  17th; 
Northfield,  Mum.,  8th,  9th,  13th,  14th,  16th;  Freehold,  N.  J.,  10th,  18th;  Atlantic 
City,  N.  J.,  6th,  7th,  8th,  10th,  11th,  14th,  15th,  17th,  18th;  Waterbnrgh,  N.  Y.,  6th, 
13tli,  14th,  15th;  Elsworth,  N.  C,  10th,  11th;  BcUefontaine,  Ohio,  4th,  5th,  6th,  14th, 
16th:  Albany,  Oreg.,  17th,  18th;  I)yber7y,  Pa.,  5th,  10th;  New  Ulm,  Tex.,  12th; 
Wytheville,  Va.,  6tb,  10th,  11th. 

Migration  of  birds, — Qeeae  flying  aouthward:  Dana,  Iowa,  15th;  Delaware  Breakwater, 
2d;  CastroYilfe,  Tex.,  18th;  Indianapolis,  Ind.,  21st;  Eapid  City,  Dak.,  12th;  Sacrsr 
nento,  Cal.,  51ii.  Flying  fwrthward:  Hector,  N.  Y.,  27th;  Bellcdbntaine,  Ohio,  12th; 
Anstin,  Tenn.,  9th;  Elmira,  111.,  12th;  Clinton,  Iowa,  10th,  12th;  Fort  Madison,  Iowa, 
7th,  8th,  23d,  24th:  MontioeUo,  Iowa,  11th,  12th;  Dana,  Iowa,  28th;  Independence, 
Kans.,  14th.  18th;  Yates  Center,  Kans.,  5th;  Protem,  Mo.,  28th;  Clear  Creek,  Nebr., 
3d;  Genoa,  Nebr.,  28th;  Delaware  Breakwater,  7th,  13th;  Erie,  Pa.,  28th;  Cairo,  DL, 
16th;  Omaha,  Nebr.,  6tb,  27tb;  Bed  Bln£f,  Cal.,  8th,  9th.  Ikicka  flying  northward: 
Charleston,  111.,  6th,  Des  Moines,  Iowa,  10th,  llth|Genoa,  Nebr.,  28th;  Fort  Gibson, 
19th:  Indianola,  Tex.,  20th,  23d;  Morgantown,  W.  Ya.,  18th.  Flying  mnUkward: 
Charleston,  111.,  21st.    Pigeons  flying  northward:  Gnttenbnrgh,  Iowa,  10th. 

Prairie  and  forest  flres.—FoTt  Gibson,  Ind.  T.,  10th,  11th,  12th;  Fort  Stevenson,  Dak., 
5th,  8th,  10th,  11th;  Bismarck,  Dak.,  13th,  14th;  Yankton,  5th,  6th,  7th,  8th,  9th, 
14th;  Huron,  Dak.,  6th,  7th,  8th,  10th,  15th,  16th;  Deadwood,  Dak.,  28th;  Dodge 
City,  6th;  Fort  Supply,  Ind.  T.,  5th,  6th,  very  extensiye,  12th;  Fort  Hall,  Dak.,  6th; 
Protem,  Mo.,  5th;  Genoa,  Nebr.,  3d  to  15th;  Wellington,  Kans.,  12th  to  16th. 

Ptlar  bands. — Punta  Rassa,  FUl,  5th;  Nashville,  Tenn.,  12th;  Fort  Stevenson,  Dak., 
9th,  11th;  Florence,  Ariz.,  6tii;  Sacramento,  CaL,  22d;  New  Corydon,  Ind.,  1st  to  6th, 
8th,  18th,  23tb;  Yates  Center,  Kans,  10th,  12th,  13th;  Yineland,  N.  J.,  2d,  3d,  11th, 
14th,  17th,  18th;  Woodstock,  Vt,  2d,  8th,  23d;  Wytheville,  Ya.,  2d,  17th,  18th. 

Earthquakes, — Pogoea  Springs,  Colo.^  11th,  1.30  a.  m.,  heavy  shock.  San  Gorgonio, 
ObI.,  3d,  2.40  a.  m.,  sharp shock^  shaking  the  house  and  rattling  the  windows;  direction 
a];^rently  from  S.  to  N.,  duration  about  thirty  seconds. 

JSatid  storms. — Stockton,  Tex.,  7th,  27th;  Yuma,  Ariz.,  6th,  17th;  Camp  Thomas,  Ariz., 
11th,  14th,  17tb;  Umatilla,  Oreg.,  14th,  15th,  16th;  Fort  Cummmgs,  N.  Mex.,  27th. 

SuiMets. — The  characteristics  of  the  sky,  as  indicative  of  fair  or  foul  weather  for  the 
succeeding  twenty-four  hours,  have  been  observed  at  all  Signal  Service  stations.  Ke- 
ports  from  187  stations  show  5,177  observations  to  have  been  made,  of  which  27  were 
repoiied  doubtful;  of  the  remainder,  5,150,  or  84.7  per  cent.,  were  followed  by  the  ex- 
pected weather. 

Sun  spots. — The  following  record  of  observations  has  been  forwarded  by  Mr.  D.  P. 
Todd,  Director  of  the  Lawrence  Observatory,  Amherst,  Mass. : 


Date-Feb.,  1882. 

Number  of  new — 

Disappeared  by 
solar  rotation. 

Reappeared  by 
solar  rotation. 

Total  number 
visible. 

Groups. 

Spoto. 

GrouiML 

Spots. 

Groups. 

Spots. 

Groups. 

Spots. 

1. 11  a.  in^ 

1 
0 
1 

0 

1 
2 
0 
1 
0 
0 
0 
0 

1 
1 

0 

1 

0 

1 

4 

0 
6 

6 
10 
10 

0 

lot 

6 
0 
0 
0 
6 
5 
0 
6 
0 
1 

1 
1 
0 

••«  •••  »••  •••  ••« 

0 
0 
0 
0 

1 

0 

1 
1 

0 
0 

1 

0 

1 

0 

6 
3 
0 

•••  •••  •••  •••  ••• 

0 
0 
0 
5 
5 
5 
6 
10 
0 
6 

•••  •••  •••  ••«  ••• 

6 
6 
4 

0 

1 
0 
0 

0 
0 

1 

0 

1 

0 
0 
0 
0 

1 

•••  •••  •••  •••  •  •• 

0 
0 

0 

1 

4 

0 
0 

*     0* 

0 
8 
0 
2 
5 
0 
0 
0 
5 

0 
0 
0 

1 

4 

8 
4 
8 
3 
4 
6 
6 
S 
6 
6 
4 
8 
4 
•      4 
8 
4 
2 
2 

tis 

S,  11  a.  m - 

T 

15 

\?0 

tt,  10  a.  m ^ 

8.   ftp.  m ~... 

10. 11  a.  in ., 

8& 

85 

GO 

11,11  a.  in 

60 

12.  12  m ~ 

05 

15, 11  a.  m 

60 

10,11a.  m 

17, 11  a.  ni 

05 

45 

18.  11  a.  m 

80 

20. 11  a.  m - 

20 

S8,  11a.  m 

24, 10  a,  m 

35 

20 

MVf       «  p«    111  •■•  •»•  •••  •••••••• 

S7, 10a.in 

20 
10 
10 

t  Approximated.    Faoul»  were  seen  at  the  time  of  every  observation. 
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Mx:  'WlUiam  Dftwacm,  of  BpMlaaAf  Ind.,  shorts:  lat^  4  groapi,  25  spota.  Sd,  6 
groapsi  30  spotB,  one  laige  spot  east  and  one  weet  Gtb,  4  gtoaps,  SO  qpola;  air  ^erj 
poor.  8tli.  Sgconpfl,  100  ^ote;  air  good.  ISth,  6  groups,  96  apota;  airveiy  poor.  14t]^ 
6  groiipa,  00  apota;  air  veiy  good.  16th,  8  gjnmffLTSi  qpoto;  air  good.  25tli,  4  gioapiL 
14^0(8;  air  good.  Mr.  DaTid  Trowbridge,  at  Wtttexinngh,'  N.  T.,  leporta:  llth,  7 
gnraps,  84 qwtfi:  aome groopaaDd^oto  large.  14tli,  5gr(mp6,  lOapota;  gnmpe  aameaa 
obaenredonthe  lltfa;  twoofthe  groups  of  tSe  lltfahave  disappeared;  todsala  in tlie  wesU 
16tli|  7  gronpe,  20  spots;  one  group  vuppeanA  by  rotation  and  one  has  divided  into 
two;  fiicnlsB  m  the  ws^t  Idth,  3  groups,  5  spots.  24th,  2  groups,  3  spots.  25thf  9 
groups,  2  spots;  the  western  group  of  24th  has  gone  out  and  a  new  one  in  the  east  boa 
arisen.  27th,  2  groups,  3  spots;  one  group  has  Just  appeared  by  rotation.  28th,  groups 
and  spots  same  as  on  27th.  The  following  reootd  of  ohserrotions  bos  been  Ibrwaxded  bj 
Mr.  A.  S.  Bender, Sacramento.  Cat:  7th,  11.30  a.  m.,  6  groups,  35 spots;  3of  thegronpa 
wereof  2  spota  each,  1  group  of  3  spots,  and  possibly  the  other  groups  containing  the  greo^ 
xramber  of  small  spota  may  be  but  one.  10th,  12  m. ,  and  11th,  12  m.,  some  as  observed 
on  7th.  13th,  11.30  a.  m.,  7  groups,  35  spots;  some  of  the  spots  very  small.  14th,  1  pi 
m.,  7  groups.  35  epofta;  1  new  group,  1  spot;  1  group  disappeared.  15th,  Ip.  m.,  7  gronp^ 
35  spota;  lignt  clouds  prevented  cloee  obscnrvotion.    10th,  2  p.  m. ,  5  groups,  25  spots,  not 

3uite  dear.  18th,  12  m.,  3  groups,  12  spots;  1  group,  2  spots  disappeared  by  rotation. 
0th,  12  m.,  3  groupe,  8  spots,  perhaps  mors;  notquite  dear.  2l8t,  1.30  p.  m.,  2  groups 
6  spots;  1  group,  1  ^ot  disappeiured  by  rotation.  22d,  12  m.,  4group8,  13  qpots;  2new 
groups,  2  spots,  one  of  whidi  probably  appeared  by  rotation.  24th,  2  p.  m.,  3  gronp^ 
10  spots;  1  gnmp,  1  spot  disappeared  by  rotation;  not  quite  dear.  25th,  1  p.  m.,  1 
group,  1  spot;  1  of  the  new,  and  a  laigb  dim  group  disappeared.  20th,  2.15  p.  m.,  1 
srofip,  1  spot.  27th,  11.30  a.  m.,  3  groups,  5  spots;  1  fftoup,  1  spot  reappeared  by  roitu^ 
mn.  One  <tf  the  spots  which  cqipearedon  the  &d,  and  diaappeQied  on  the  25th,  has  nov 
zeaiq[»eared,  andeach  of  the  single  ^ots  has  divided  and  beoome  twa  28th,  12  m.,  1 
group,  1  spot;  the  2  small  groups  are  probably  not  gone,  but  may  be  hidden  by  light 
donda  wlule  permitting  the  large  new  i^ot  to  be  seen.  Faculs  visible  on  oU  dear 
dm. 
Published  by  order  of  the  Secretary  of  War: 

W.  B.  HAZEN, 
Bri§.  <K  Be^L  Maj.-Qm.,  Chkf  Siimd  Qficet,  U.  8.  A. 
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APPENDIX    No.    84. 

MONTHLY  WEATHER  REVIEW,  MARCH,  1882. 

INTKODUCTION. 

Meteorological  data  received  at  thiB  ofiSice  for  the  month  of  March  have  been  carefolly 
examined,  and  a  general  summaiy  df  the  several  meteorological  elements  is  given  below 
with  accompanying  charts.  The  part  of  this  review  descriptive  of  the  weather  conditions 
of  North  America  daring  the  month  of  March,  1882,  is  based  upon  observations  taken  at 
more  than  seven  hundred  stations,  so  distributed  as  to  furnish  trustworthy  records  of  at- 
mospheric phenomena  occurring  in  the  United  States  and  British  America  between  the 
twenty-fifth  and  fifty-fifth  parallels  of  latitude. 

In  comparing  the  weather  conditions  which  are  the  subject  of  this  Review  with  those 
of  the  corresponding  period  of  previous  years  the  most  noticeable  features  are: 

First.  The  excessive  temperature  over  the  mean  temperature  of  March  of  previous 
years  in  all  districts  east  of  the  Rocky  Mountains,  and  on  the  North  Pacific  coast,  where 
the  excess  in  Or^^on  and  Washington  Territory  ranged  as  high  as  7°  above  the  mean  for 
the  month. 

Becond.  The  excess  of  rainfall  in  the  central  Mississippi,  the  Ohio  Valley,  and  Tennes- 
see, where  the  rainfall  was  greatly  in  excess  during  the  previou^^  month,  thus  causing  a 
continuation  of  the  destructive  floods  in  the  lower  Mississippi  River  and  its  tributaries^ 
where  the  water  has  risen  in  many  places  to  a  higher  stage  than  ever  before  known. 

Third.  The  slight  excess  of  rainfall  in  southern  California,  which,  when  considered  in 
connection  with  the  rainfall  of  the  preceding  month,  is  favorable  for  the  agricultural  and 
grazing  interests  of  that  r^on. 

In  considering  that  portion  of  the  Review  referring  to  international  meteorology,  the 
mo6t  marked  features  are  the  exteme  high  barometer  and  unusually  cold  weather  that 
prevailed  in  the  eastern  hemisphere  during  January,  1880.  The  chart  of  areas  of  k>w 
barometer  for  April,  1830,  accompanying  this  Review  exhibits  the  movements  of  forty- 
three  barometric  minima,  or  a  larger  number  than  previously  traced  on  any  other  chaurt 
of  this  series. 

In  preparing  the  Review  the  following  data  have  been  used,  viz:  the  regular  tri-doily 
weather  charts,  containing  the  data  of  simultaneous  observations  taken  at  135  Si^^ial 
Service  stations  and  15  Canadian  stations,  as  telegraphed  to  this  office;  190  monthly 
Journals  and  170  monthly  means  from  the  former,  and  15  monthly  means  from  the  latter; 
218  monthly  roisters  from  voluntary  observers;  58  monthly  registers  from  United  States 
Army  post  surgeons;  marine  records;  international  simultaneous  observations;  marine 
reports  through  the  co-operation  of  the  New  York  Herald  Weather  Service;  abstracts 
of  ^pe'  logs,  flimisbed  by  the  publishers  of  The  New  York  Maritime  Register;  monthly 
reports  fix)m  the  local  weather  services  of  Iowa,  Nebraska,  and  Llissouri,  and  of  the  Cen- 
tral Pacific  Railway  Company;  trustworthy  newspi^per  extracts;  special  reports. 

BABOMETBIC  PBESSUBE. 

The  distribution  of  mean  atmospheric  pressure  over  the  United  States  and  Canada  is 
shown  by  the  isobarometric  lines  (in  black)  upon  Chart  IL  The  area  of  lowest  mean 
pressure  occupies  the  regions  northeast  of  New  England  and  the  area  of  high  pressure 
extends  over  the  southern  States  and  the  Rocky  Mountain  regions,  as  in  the  preceding 
month.  The  barometer  has  fallen  about  .05  of  an  inch  ui  the  southern  States,  where  the 
isobar  of  30.10  corresponds  with  that  of  30.15  of  February.  The  pressure  has  increased 
.05  of  an  inch  on  the  North  Pacific  coast  and  has  diminished  .05  of  an  incH  in  southern 

.  The  low  area  of  30.00,  which  was  central  north  of  the  Lake  region,  has  apparently 
moved  to  the  northeast  and  beyond  the  limits  of  the  stations  of  observation.  The  press- 
ure had  remained  nearly  stationary  at  the  stations  between  the  Mississippi  River  and  the 
Bocky  Mountains. 

Departures  from  the  normal  values  for  the  month, — Compared  with  the  means  of  previous 
years,  the  pressure  is  slightly  above  the  normal  in  the  Southern  States  and  tlie  Lake 
region.  It  is  also  slightly  above  the  normal  in  Southern  California  and  about  .1  of  an 
iskdk  ahove  on  the  North  Pacific  coast  Compared  with  March,  1881,  the  barometer  is 
ahoat  .3  of  an  inch  higher  in  New  England;  from  .15  to  .25  of  an  inch  higher  in  the 
fionthem  States  east  of  the  Mississippi,  and  about  .2  of  an  inch  higher  in  the  Lake  region. 
<hi  the  Pacific  coast  the  pressure  is  .1  of  an  inch  higher  at  San  Frandsoo  than  in  March, 

1881. 
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Barometric  ranges. — ^The  range  of  prefisnre  for  the  present  month  has  Taxied  from  .8  of 
an  inch  to  1.48  inches,  the  least  range  heing  at  Havana  and  the  greatest  range  at  Alpena. 
The  range  of  barometer  increases  with  the  latitude,  and  fh)m  the  coast  toward  the  in- 
terior of  the  continent.  In  the  several  districts  the  barometric  range  has  been  as  follows: 
New  England:  1.42  inches  at  Burlington;  1.18  inches  at  ^ringfield;  and  .97  of  on  inGb 
on  the  summit  of  Mount  Washington.  Middle  Atlantic  Staiee:  1. 17  inches  at  Williamsporl; 
1.16  at  Washington;  and  1.02  inches  at  Lynchburgh.  South  Atlantic  States:  .62  of  an  inch 
at  Jacksonville;  1.00  inch  at  Kittyhawk;  Florida,  .31  of  on  inch  at  Key  West;  .42  of 
an  inch  at  Punta  Sassa;  and  .64  of  an  inch  at  Cedar  Keys.  Ecud  GuJf  States:  .65  of  an 
inch  at  Port  Eads;  .79  of  an  inch  at  Montgomery.  West  Gulf  SUitcs:  .75  of  an  inch  at  Oa»- 
troviUe;  .99  of  aninchatShreveport;  1.01  inches  at  Little  Kock;  and  1.14  inches  at  Fort 
Gibson.  Ohio  Valley  and  Tennessee:  .83  of  an  inch  at  Knozville;  .91  of  an  inch  at  Mem- 
phis; 1.01  inches  at  Cincinnati;  and  1.16inches  at  Pittsburgh.  Lower  Lake Begion:  1.91 
inches  at  Toledo  to  1.40  inches  at  Oswego.  Upper  Lake  Region:  1. 17  inches  at  Chicago  to 
1.35  inchesat  Duluth;  andl.48  inches  at  Alpena.  Upper  Mississippi  VaUey:  l.OSinchesal 
Sfunt  Lonis;  and  1.27  inches  at  Saint  Paul.  Missouri  Valley:  1.29  inches  at  LeavenworUi 
to  1.30  inches  at  Yankton.  Extreme  Northwest:  1.30  inches  at  Moorhead  to  1.38  inches 
at  Fort  Bnford.  Northern  Slope:  1.17  inches  at  Fort  Keogh  to  .76  inch  at  Cheyenne;  l.U 
inches  at  Fort  Assinaboine  and  .78  of  an  inch  at  Helena.  Middle  Slope:  .81  of  an  inch 
at  Denver:  and  1.05  inches  at  Dodge  City.  Southern  Slope:  .66  of  an  inch  at  Stockton; 
and  .96  of  an  inch  at  Fort  Sill.  Northern  Plateau:  1.17  inches  at  Umatilla  to  .92  of  an 
indi  at  Fort  Missoula.  Middle  Plateau:  .89  of  an  inch  at  Salt  Lake;  and  .88  of  an  indi 
at  Winnemucca.  Southern  Plateau:  .34  of  an  inch  at  Fort  Grant  to  .57  of  an  inch  at 
Prescott.  North  Pacific  Coast:  1.05  inches  at  Portland.  Middle  Pacific  Coast:  .67  of  on 
inch  at  San  Francisco  to  .81  of  on  inch  at  Ked  Bluff.  South  Pacific  Coast:  .30  of  an  inch 
at  Gampo  to  .57  of  an  inch  at  Yuma. 

Areas  of  high  barometer, — Nine  well-defined  areas  of  high  barometer  appeared  within 
the  limits  of  the  Signal  Service  stations  during  the  month  of  March,  18^.  They  were 
first  observed  in  the  Rocky  Mountains,  near  the  northern  boundary  of  the  United 
States,  or  on  the  North  Pacific  coast.  Numbers  I,  II,  III,  VI.  and  IX  passed  directly  to 
the  eastwcurd  and  north  of  the  Signal  Service  stations,  while  the  gener^  course  of  nnmr 
hera  IV,  V,  VII,  and  VIII  was  to  the  southeast  and  toward  the  &uth  Atlantic  coast. 

!.•" — ^The  7  a,  m.  telegraphic  reivort  of  the  2d  indicated  that  this  area  of  high  barometer 
was  central  near  Dead  wood,  and  the  11  p.  m.  rejwrt  of  the  same  date  showed  that  it  was 
moving  slowly  eastwanl,  the  region  of  greatest  pressure  being  near  Saint  Vincent.  From 
this  point  the  course  of  the  ceut<.T  was  directly  to  the  east  ius  far  as  the  Saint  Lawrcnoo 
Valley,  where  it  disappeared  rapidly  in  advaiurc  of  low  area  No.  II.  Generally  clear 
weather  prevailed  in  the  districts  cast  of  the  Mis-sissippi  during  the  3d,  and  the  temper- 
ature fell  below  freezing  in  the  I-»akc  n.*jrion  and  below  zero  in  Manitoba. 

II. — The  midnight  report  of  the  4th  showed  tlie  barometer  to  be  almve  the  normal  at 
all  stations  west  of  the  Mississippi  Kiver,  and  on  the  morning  of  the  5th  the  pressure  had 
increased  to  .4  of  an  inch  above  the  nonnal  at  stations  in  Washington  Territory,  Oregon, 
and  Dakota.  This  area  passed  from  the  North  Pacific,  over  British  Columbia,  and  waa 
central  near  Fort  Assinniboine  on  the  altemoon  of  the  5tli,  the  highest  barometer  then 
reported  being  30.66. 

On  the  morning  of  the  6th  the  temperature  hnd  fallen  to  — 12°  at  Fort  Garry,  with  a 
pressure  of  30.61,  but  the  center  of  this  areii  continued  to  the  westward  and  near  Fort 
Buford,  where  the  barometer  had  risen  to  30.73.  During  the  6th  and  7th  this  area  passed 
over  the  northern  portion  of  the  United  States  with  increasing  pressure  near  the  center, 
attended  by  cold  northerly  winds  in  the  l^ike  region  and  violent  northeast  gales  on  the 
New  England  coast.  At  the  7  a.  ni.  report  of  the  8th  the  barometer  had  risen  to  30.80 
at  Parry  Sound,  and  the  temperature  was  IkjIow  freezing  as  far  south  as  Virginia.  Cold 
northerly  winds  and  light  snow  were  reported  in  Indian  Territory  and  northern  Texas, 
where  the  winds  were  slowly  shilling  to  easterly  in  the  southwest  quadrant  of  this  area. 
The  barometer  continued  unusually  high  on  the  New  England  and  Middle  Atlantic  coiista 
until  the  morning  of  the  {)th,  when  the  winds  shifted  to  southeast  and  southwest,  indi- 
cating that  this  area  moved  to  the  flouthejmt  aller  passing  the  coiist  line. 

III. — Tliis  developed  in  the  region  north  of  Dakota,  where  it  was  central  at  the  mid- 
night report  of  that  date.  It  moved  nipidly  to  the  southeast  during  the  10th  and  11  th, 
following  the  general  ctmrse  of  the  Missouri  Valley  and  passing  over  the  southern  States 
as  an  area  of  30.40,  attended  by  cold,  fair  weather.  The  barometer  fell  slowly  at  stations 
on  the  South  Atlantic  coast  on  the  r2th,  with  southeast  to  southwest  winds  as  this  area 
disappeared  to  the  eastward. 

IV. — This  probably  developed  in  the  Missouri  Valley  during  the  11th,  but  its  center 
could  not  be  located  on  the  tri-daily  (charts  until  midnight  of  the  12th,  when  the  barom- 
eter was  highest  at  Huron,  Dakota.  During  the  13th  the  area  extendwl  over  the  States 
of  the  Mississippi  and  Ohio  Valleys.  On  tlie  14th  it  apparently  divided,  one  portion 
passing  from  Tennessee  northeastward  over  the  Lake  region,  while  there  was  a  slight 
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increase  of  pieasaie  on  the  Sonth  Atlantic  coast.  The  horometer  continued  high  in  the 
districts  on  the  South  Atlantic  coast  until  the  16th,  when  the  area  which  passed  northward 
over  Uie  Lake  le^on  disappeared  to  the  eastward. 

y. — The  morning  report  of  the  15th  indicated  the  advance  of  this  area  ftom  British 
America,  and  the  reports  received  during  the  14th  ftom  stations  on  the  Pacific  coast  in- 
dicate that  it  developed  in  the  higher  latitudes  east  of  the  Rocky  Mountains. 

During  the  15th  and  16th  the  barometer  continued  high  in  the  northern  districts  of 
the  United  States.  This  area  passed  to  the  eastward  with  increasing  pressure  at  the 
oenter  until  it  reached  the  Saint  Lawrence  Valley,  when  its  course  changed  to  the  north- 
east. The  following  reports  were  received  at  midnight  of  the  7th:  Father  Point,  barom- 
eter. 30.74;  AntUxMti,  30.76.  The  northeast  vrinds  at  stations  on  the  Atlantic  coast  and 
Ui  the  Saint  Lawrence  Valley  show  that  this  area  continued  its  easterly  course  after  pass- 
ing to  the  east  of  the  maritime  provinces. 

vl. — This  appeared  in  the  Northwest,  when  the  storm,  traced  as  low  area  No.  VI, 
was  central  in  Michigan  on  the  17th,  but  it  passed  to  the  east,  north  of  the  Lake  r^on, 
witliout  causing  any  marked  change  of  pressure  within  the  limits  of  the  United  States. 
The  lowest  temperatures  observed  occurred  on  the  morning  of  the  19th.  Saint  Vincent 
reporting  — 8°  at  the  morning  observation,  and  Moorhead  reporting  — 8°  as  the  minimum 
for  that  date.  This  area  of  high  pressure  did  not  reach  the  Atlantic  coast,  but  disap- 
peared rapidly  in  advance  of  low  area  No.  VII. 

VII. — ^An  extended  area  of  cold,  dry  air  appeared  over  the  regions  west  of  the  100th 
meridian  on  the  20th,  the  barometer  reading  on  that  date  ftom  .3  to  .4  of  an  inch  above 
the  normal  at  stations  in  Utah,  Idaho,  Ch^on,  and  Washington  Territory.  ThSh  area 
continued  central  in  Utah  or  western  Colorado,  but  a  second  area  of  high  pressure  was 
observed  in  Texas,  where  the  rapid  increase  of  pressure  caused  a  severe  uOTther  on  the 
Texas  coast;  the  wind  reached  a  velocity  of  53  miles  per  hour  at  Indianola  and  39  miles 
at  Galveston  between  the  7  a.  m.  and  3  p.  m.  reports  of  the  21st.  During  the  22d  the 
pressure  increased  over  the  southern  States,  where  the  barometer  continued  high  until 
the  23d,  with  fair  weather  and  winds  shifting  to  the  south  and  west. 

VIII. — ^Although  first  referred  to  as  central  in  the  Upper  Missouri  Valley  on  the  23d, 
this  area  probably  extended  over  the  North  Pacific  coast  and  British  Columbia.  The 
temperature  fell  ftom  20°  to  30°  in  the  northwest  on  the  23d,  as  the  pressure  increased 
lapidly  in  that  region.  The  following  minimum  temperatures  were  reported  at  7  a.  m. 
of  the  24th:  Saint  Vincent,— 25°;  FortGany,— 24°;  Moorehead,— 20°;  Saint  Paul,--5°. 
During  the  24th  this  area  passed  over  the  Ohio  Valley  to  the  Middle  Atlantic  coast,  at- 
tended by  cool,  fail  weather  in  all  districts  east  of  the  Mississippi  Kiver. 

TX. — ^This  appeared  in  Manitoba  at  midnight  of  the  29th,  advancing  in  a  southeasterly 
direction.  On  the  morning  of  the  30th  the  temperature  had  &llen  ftom  20°  to  30°  at 
stations  in  Iowa,  Michigan,  Wisconsin,  and  Minnesota.  This  area  passed  to  the  eastward 
orer  the  Lake  r^on,  causing  the  barometer  to  rise  to  30.50  in  New  England  and  the 
Middle  Atlantic  States.  The  temperature  fell  about  20°  in  these  districts  and  30°  in  Hie 
Saint  Lawrence  Valley.  After  reaching  the  coast,  the  course  appeared  to  change  ftom 
east  to  southeast,  and  when  last  observed,  at  midnight  of  the  30th,  the  isobar  of  30.50 
extended  from  Boston  to  Norfolk,  with  northwest  winds  in  New  England  and  southeast 
wii]^  in  the  Middle  Atlantic  States. 

Areas  of  low  barometer. — Ten  areas  of  low  barometer  appeared  within  the  limits  of  the 
Signal  Service  stations  during  the  month,  sufficiently  well  defined  to  render  it  possible 
to  locate  the  center  of  depression  at  each  telegraphic  report,  fVom  the  date  of  first  ap- 
neaiance  until  the  disturbance  finally  passed  beyond  the  station  of  observation.  On 
Chart  No.  I  wiU  be  found  the  tracks  of  the  centers  of  areas  of  low  barometer  for  the 
montii  of  March,  1882.  The  following  table  gives  the  latitude  and  longitude  in  which 
ea^  area  was  first  and  last  observed,  and  the  average  hourly  velocity: 
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APPENDIX    No.    84. 

MONTHLY  WEATHER  REVIEW,  MARCH,  1882. 

INTEODUCnON. 

Meteorological  data  received  at  this  ofiSice  for  the  month  of  March  have  been  carefully 
examined,  and  a  general  summaiy  of  the  several  meteorological  elements  is  given  below 
with  accompanying  charts.  The  x>art  of  this  review  descriptive  of  the  weather  conditions 
of  North  America  daring  the  month  of  March,  1882,  is  based  upon  observations  taken  at 
more  than  seven  hundred  stations,  so  distributed  as  to  furnish  trustworthy  records  of  at- 
mospheric phenomena  occurring  in  the  United  States  and  British  America  between  the 
twenty-fifth  and  fifty-fifth  parallels  of  latitude. 

In  comparing  the  weather  conditions  which  are  the  subject  of  this  Review  with  those 
of  the  corresponding  period  of  previous  years  the  most  noticeable  features  are: 

First.  The  excessive  temperature  over  the  mean  temperature  of  Mardi  of  previous 
years  in  all  districts  east  of  tiiie  Rocky  Mountains,  and  on  the  North  Pacific  coast,  where 
the  excess  in  Or^^on  and  Washington  Territory  ranged  as  high  as  7°  i^ve  the  mean  lor 
the  month. 

Second.  The  excess  of  rainfall  in  the  central  Mississippi,  the  Ohio  Valley,  and  Tennes- 
see, where  the  rainfiUl  was  greatly  in  excess  during  the  previou^^  montli,  thus  causing  a 
continuation  of  the  destructive  floods  in  the  lower  Mississippi  River  and  its  tributaries^ 
where  the  water  has  risen  in  many  places  to  a  higher  stage  than  ever  before  known. 

Third.  The  slight  excess  of  rainfall  in  southern  California,  which,  when  considered  in 
connection  with  the  rainfall  of  the  preceding  mouth,  is  favorable  for  the  agricultural  and 
gnuEing  interests  of  that  r^on. 

In  considering  that  portion  of  the  Review  referring  to  international  meteorology,  the 
most  marked  features  are  the  exteme  high  barometer  and  unusually  cold  weather  that 
nrevailcd  in  the  eastern  hemisphere  during  January,  1880.  The  chart  of  areas  of  low 
barometer  for  April,  1830,  accompanying  this  Review  exhibits  the  movements  of  forty- 
three  barometric  minima,  or  a  larger  number  than  previously  traced  on  any  other  chaurt 
of  this  series. 

In  preparing  the  Review  the  following  data  have  been  used,  viz:  the  regular  tri-daQy 
weather  charts,  containing  the  data  of  simultaneous  observations  taken  at  135  Si^^ial 
Service  stations  and  15  Canadian  stations,  as  telegraphed  to  this  office;  190  monthly 
Journals  and  170  monthly  means  from  the  former,  and  15  monthly  means  from  the  latter; 
218  monthly  roisters  from  voluntary  observers;  58  monthly  registers  from  Uoited  States 
Army  post  surgeons;  marine  record^;  international  simultaneous  observations;  marine 
reports  through  the  co-operation  of  the  New  York  Herald  Weather  Service;  abstracts 
of  ships'  logs,  furnished  by  the  publishers  of  The  New  York  Maritime  Register;  monthly 
reports  fix)m  the  local  weather  services  of  Iowa,  Nebraska,  and  Missouri,  and  of  the  Cen- 
tral Pacific  Railway  Company;  trustworthy  newspi^per  extracts;  special  reports. 

BABOMETBIC  PBESSUBE. 

The  distribution  of  mean  atmospheric  pressure  over  the  United  States  and  Canada  is 
shown  by  the  isobarometric  lines  (in  black)  upon  Chart  11.  The  area  of  lowest  mean 
pressure  occupies  the  regions  northeast  of  New  England  and  the  area  of  high  pressure 
extends  over  the  southern  States  and  the  Rocky  Mountain  regions,  as  in  the  preceding 
month.  The  barometer  has  fallen  about  .05  of  an  inch  in  the  southern  States,  where  the 
isoW  of  30.10  corresponds  with  that  of  30.15  of  February.  The  pressure  has  Increased 
•05  of  an  inch  on  the  North  Pacific  coast  and  has  diminished  .05  of  an  incH  in  southern 
(Mifomia. 

.  The  low  area  of  30.00,  which  was  central  north  of  the  Lake  region,  has  apparently 
moved  to  the  northeast  and  beyond  the  limits  of  the  stations  of  observation.  The  press- 
jue  had  remained  nearly  stationary  at  the  stations  between  the  Mississippi  River  and  the 
Bocky  Mountains. 

Dq^artwrea  from  the  normal  vcUuesfor  the  month. — Compared  with  the  means  of  previous 
years,  the  pressure  is  lightly  above  the  normal  in  the  Southern  States  and  tlie  Lake 
region.  It  is  also  slightly  above  the  normal  in  Southern  California  and  about  .1  of  an 
indi  above  on  the  North  Pacific  coast  Compared  with  March,  1881^  the  barometer  is 
about  .3  of  an  inch  higher  in  New  England;  from  .15  to  .25  of  an  mch  higher  in  the 
fiouthem  States  east  of  the  Mississippi,  and  about  .2  of  an  inch  higher  in  the  Lake  region. 
On  the  Pacific  coast  the  pressure  is  .1  of  an  inch  higher  at  San  Frandsoo  than  in  Mioch, 

1881. 

255 

I 


256  REPOBT   OP  THE   CHIEF   SIGNAL- OFFICER. 

Bannnetric  ranges. — ^The  range  of  pressure  for  the  present  month  has  Taxied  from  .2  of 
an  inch  to  1.48  inches,  the  least  range  being  at  Havana  and  the  greatest  range  at  Alpena. 
The  range  of  barometer  increases  with  the  latitude,  and  fh)m  the  coast  toward  the  in- 
terior of  the  continent.  In  the  several  districts  the  barometric  range  has  been  as  follows: 
New  England:  1.42  inches  at  Bnrlington;  1.18  inches  at  Springfield;  and  .97  of  an  inoh 
on  the  snmmit  of  Moont  Washington.  Middle  Atlantic  States:  1.17  inches  at  Williamsport; 
1. 16  at  Washington ;  and  1. 02  inches  at  Lynchbargh.  South  AUantie  Stoics:  . G2  of  on  inch 
at  Jacksonville;  1.00  inch  at  Kitty  hawk;  Florida,  .31  of  an  inch  at  Key  West;  .42  of 
an  inch  at  Ponta  Kassa;  and  .64  of  an  inch  at  Cedar  Keys.  EoM  Gaff  States:  .65  of  an 
inch  at  Port  Eads;  .79  of  an  inch  at  Montgomery.  West  Gulf  States:  .75  of  an  inch  at  Cas- 
troville;  .99of  aninchatShreveport;  1.01  inches  at  Little  Kock;  and  1.14  inches  at  Fort 
Gibson.  Ohio  Valley  and  Tennessee:  .83  of  an  inch  at  Knozville;  .91  of  an  inch  at  Mem- 
phis; 1.01  inches  at  Cincinnati;  and  1.16  inches  at  Pittsburgh.  Lower  Lake  Region:  1.24 
indies  at  Toledo  to  1.40  inches  at  Oswego.  Upper  Lake  Region:  1. 17  inches  at  Chicago  i» 
1. 35  inches  at  Dalnth ;  and  1 .  48  inches  at  Alpena.  Upper  Mississippi  Valley:  1 .  08  inches  a% 
Stthit  Louis;  and  1.27  inches  at  Saint  Paul.  Missouri  Valley:  1.29  inches  at  Leavenworth 
to  1.30  inches  at  Yankton.  Extreme  Northwest:  1.30  inches  at  Moorhead  to  1.38  inchoB 
at  Fort  Bnford.  Northern  Slope:  1.17  inches  at  Fort  Keogh  to  .76  inch  at  Cheyenne;  l.U 
inches  at  Fort  Assinaboine  and  .78  of  an  inch  at  Helena.  Middle  Slope:  .81  of  an  inch 
at  Denver;  and  1.05  inches  at  Dodge  City.  Southern  Slope:  .66  of  an  inch  at  Stockton; 
and  .96  of  an  inch  at  Fort  Sill.  Northern  Plateau:  1.17  inches  at  Umatilla  to  .92  of  an 
indi  at  Fort  Missoola.  Middle  Plateau:  .89  of  an  inch  at  Salt  Lake;  and  .88  of  an  indi 
at  Winnemncca.  Southern  Plateau:  .34  of  an  inch  at  Fort  Grant  to  .57  of  an  inch  at 
Prescott.  JVortA  Pact/to  Omm^.-  1.05  inches  at  Portland.  Middle  Pacific  Coast:  .67  of  on 
inch  at  San  Francisco  to  .81  of  on  inch  at  Red  Bloffl  South  Pacific  Coast:  .30  of  an  inch 
at  Gunpo  to  .57  of  an  inch  at  Yuma. 

Areas  of  high  barometer, — Nine  well-defined  areas  of  high  barometer  appeared  within 
the  limits  of  the  Signal  Service  stations  daring  the  month  of  March,  18^.  They  were 
first  observed  in  the  Rocky  Mountains,  near  the  northern  boondaxy  of  the  United 
States,  or  on  the  North  Pacific  coast.  Numbers  I,  II,  III,  VI.  and  IX  passed  directly  to 
the  eastward  and  north  of  the  Signal  Service  stations,  while  the  general  coarse  of  nonob- 
bers  lY,  Y,  YII,  and  YIII  was  to  the  southeast  and  toward  the  &uth  Atlantic  coast. 

I.^ — ^The  7  a,  m.  telegraphic  report  of  the  2d  indicated  that  this  area  of  high  barometer 
was  central  near  Dead  wood,  and  the  11  p.  m.  report  of  the  same  date  showed  that  it  was 
moving  slowly  eastward,  the  region  of  greatest  pressure  being  near  Saint  Yincent.  From 
this  point  the  course  of  the  center  was  directly  to  the  east  as  far  as  the  Saint  Lawrenco 
Yalley,  where  it  disappeared  rapidly  in  advance  of  low  area  No.  II.  Generally  clear 
weather  prevailed  in  the  districta  east  of  the  Mississippi  during  the  3d,  and  the  temper- 
ature fell  below  freezing  in  the  Lake  region  and  below  zero  in  Manitoba, 

II. — The  midnight  report  of  the  4th  showed  the  barometer  to  be  above  the  normal  at 
all  stations  west  of  the  Mississippi  Kiver,  and  on  the  morning  of  the  5th  the  pressure  had 
increased  to  .4  of  an  inch  above  the  normal  at  stations  in  Washington  Territory,  Oregon, 
and  Dakota.  This  area  passed  from  the  North  Pacific,  over  British  Columbia,  and  waa 
central  near  Fort  Assinniboine  on  the  altemoon  of  the  5th,  the  highest  barometer  then 
reported  being  30.66. 

On  the  morning  of  the  6th  the  temperature  had  fallen  to  — 12°  at  Fort  Garry,  with  a 
pressure  of  30.61,  but  the  center  of  this  area  continued  to  the  westward  and  near  Fort 
Buford,  where  the  barometer  had  risen  to  30.73.  During  the  6th  and  7th  this  area  passed 
over  the  northern  portion  of  the  United  States  with  increasing  pressure  near  the  center, 
attended  by  cold  northerly  winds  in  the  Lake  region  and  violent  northeast  gales  on  the 
New  England  coast.  At  the  7  a.  m.  report  of  the  8th  the  barometer  had  risen  to  30. 80 
at  Parry  Sound,  and  the  temperature  was  below  freezing  as  far  south  as  Yirginia.  Cold 
northerly  winds  and  light  snow  were  reported  in  Indian  Territory  and  northeni  Texas, 
where  the  winds  were  slowly  shifting  to  easterly  in  the  southwest  quadrant  of  this  area. 
The  barometer  continued  unusually  high  on  the  New  England  and  Middle  Atlantic  coasta 
until  the  morning  of  the  &th,  when  the  winds  shifted  to  southeast  and  southwest,  indi- 
cating that  this  area  moved  to  the  southejust  after  passing  the  coast  line. 

III. — This  developed  in  the  region  north  of  Dakota,  where  it  was  central  at  the  mid- 
night rejwrt  of  that  date.  It  moved  nipidly  to  the  southeast  during  the  10th  and  1  Hh, 
following  the  general  course  of  the  Missouri  Valley  and  passing  over  the  southern  States 
as  an  area  of  30.40,  attended  by  cold,  fair  weather.  Tlie  barometer  fell  slowly  at  statioua 
on  the  South  Atlantic  coast  on  the  12th,  with  southeast  to  southwest  winils  as  this  area 
disappeared  to  the  eastward. 

IV. — This  probably  developed  in  the  Missouri  Vnlley  during  the  11th,  but  its  center 
could  not  be  located  on  the  tri-daily  charts  until  midnight  of  the  Tith,  when  the  barom- 
eter was  highest  at  Huron,  Dakota.  During  the  13th  the  area  extende<l  over  the  States 
of  the  Mississippi  and  Ohio  Valleys.  On  the  14th  it  apparently  divided,  one  portion 
ffti^TiTig  from  Tennessee  northeastward  over  the  Lake  region,  while  there  was  a  slight 
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increase  of  pxessore  on  the  South  Atlantic  coast.  The  barcmieter  continaed  high  in  the 
districts  on  the  South  Atlantie  coast  until  the  16th,  when  the  area  which  passed  northward 
over  the  Lake  region  disappeared  to  the  eastward. 

y. — ^The  morning  report  of  the  16th  indicated  the  advance  of  this  area  from  British 
America,  and  the  reports  received  during  the  14th  ftom  stations  on  the  Pacific  coast  in- 
dicate that  it  developed  in  the  higher  latitudes  east  of  the  Rocky  Mountains. 

During  the  16th  and  16th  the  barometer  continued  high  in  the  northern  districts  of 
the  United  States.  This  area  passed  to  the  eastward  with  increasing  pressure  at  the 
center  until  it  reached  the  Saint  Lawrence  Valley,  when  its  course  changed  to  the  north- 
east. The  following  reports  were  received  at  midnight  of  the  7th:  Father  Point,  barom- 
eter, 30.74;  Antioosti,  30.76.  The  northeast  winds  at  stations  on  ttie  Atlantic  coast  and 
in  the  Saint  Lawrence  Valley  show  that  this  area  continued  its  easterly  course  after  pass- 
ing to  the  east  of  the  maritime  provinces. 

VI. — ^This  appeared  in  the  Northwest,  when  the  storm,  traced  as  low  area  No.  VI, 
was  central  in  Michigan  on  the  17th,  but  it  passed  to  the  east,  north  of  the  Lake  region, 
witiiout  causing  any  marked  change  of  pressure  within  the  limits  of  the  United  Stetes. 
The  lowest  temperatures  observed  occurred  on  the  morning  of  the  19th.  Saint  Vincent 
reporting  — 8^  at  the  morning  observation,  and  Moorhead  reporting  — 8*^  as  the  minimum 
for  l^t  date.  This  area  of  high  pressure  did  not  reach  the  Atlantic  coast,  but  disap- 
peared rapidly  in  advance  of  low  area  No.  VII. 

VII. — ^An  extended  area  of  cold,  dry  air  appeared  over  the  regions  west  of  the  100th 
meridian  on  the  20th,  the  barometer  reading  on  that  date  from  .3  to  .4  of  an  inch  above 
the  normal  at  stations  in  Utah,  Idaho,  Or^n,  and  Washington  Territory.  Thib  area 
continued  central  in  Utah  or  w^tem  Colorado,  but  a  second  area  of  high  pressure  was 
observed  in  Texas,  where  the  rapid  increase  of  pressure  caused  a  severe  norther  on  the 
Texas  coast;  the  wind  reached  a  velocity  of  63  miles  per  hour  at  Indianola  and  39  miles 
at  Galveston  between  the  7  a.  m.  and  3  p.  m.  reports  of  the  21st.  During  the  22d  the 
pressure  increased  over  the  southern  States,  where  the  barometer  continued  high  until 
the  23d,  with  fisdr  weather  and  winds  shifting  to  the  south  and  west. 

VIII. — ^Although  first  referred  to  as  central  in  the  Upper  Missouri  Valley  on  the  23d, 
this  area  probably  extended  over  the  North  Pacific  coast  and  British  Columbia.  The 
temperature  fell  from  20°  to  30°  in  the  northwest  on  the  23d,  as  the  pressure  increased 
rapidly  in  that  region.  The  following  minimum  temperatures  were  reported  at  7  a.  m. 
of  the  24th:  Saint  Vincent,— 26°;  Fort  Garry,— 24°;  Moorehead,— 20°;  Saint  Paul,— 6°. 
During  the  24th  this  area  passed  over  the  Ohio  Valley  to  the  Middle  Atlantic  coast,  at- 
tended by  cool,  fair  weather  in  all  districts  east  of  the  Mississippi  River. 

IX. — ^This  appeared  in  Manitoba  at  midnight  of  the  29th,  advancing  in  a  southeasterly 
direction.  On  the  morning  of  the  30th  the  temperature  had  &llen  from  20°  to  30°  at 
stations  in  Iowa,  Michigan,  Wisconsin,  and  Minnesota.  This  area  passed  to  the  eastward 
over  the  Lake  region,  causing  the  barometer  to  rise  to  30.60  in  New  England  and  the 
Middle  Atlantic  States.  The  temperature  fell  about  20°  in  these  districts  and  30°  in  the 
Saint  Lawrence  Valley.  After  reaching  the  coast,  the  course  appeared  to  change  fh>m 
east  to  southeast,  and  when  last  observed,  at  midnight  of  the  30th,  the  isobar  of  30.60 
ertended  from  Boston  to  Norfolk,  with  northwest  winds  in  New  England  and  southeast 
winds  in  the  Middle  Atlantic  States. 

Areas  of  low  barometer. — Ten  areas  of  low  barometer  appeared  within  the  limits  of  the 
Signal  Service  stations  during  the  month,  sufficiently  well  defined  to  render  it  possible 
to  locate  the  center  of  depression  at  each  telegraphic  report,  from  the  date  of  first  ap- 
pearance until  the  disturbance  finally  passed  beyond  the  station  of  observation.  (M 
Chart  No.  I  will  be  found  the  tracks  of  the  centers  of  areas  of  low  barometer  for  the 
month  of  March,  1882.  The  following  table  gives  the  latitude  and  longitude  in  which 
CMih  area  was  first  and  last  observed,  and  the  average  hourly  velocity: 
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No.  IX 
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17  sia,  PT  2 


258  REPORT   OP   THE   CHIEF   SIGNAL-OFFICER 

The  mean  latitude  of  the  above  atorm  tracks  is  about  10^  north  of  the  mean  latitude 
of  the  storm  tracks  of  March^  1881.  Nob.  II,  VI,  VII,  and  X  probably  passed  Irom  the 
Pacific  coast  in  a  southeasterly  direction  to  the  points  where  first  located.  No.  Ill  de- 
veloped in  the  golf,  south  of  TezaSj  and  all  the  others  were  first  observed  in  the  North- 
west. 

I. — This  storm  passed  fVom  the  southwest  during  the  last  of  the  previous  month,  caus- 
ing violent  winds  in  the  Lake  regions  and  heavy  rains  in  the  Southern  States.  On  the 
morning  of  the  1st  it  was  central  north  of  Lake  Huron.  From  this  point  the  movement 
was  directly  eastward,  while  the  depression  extended  southward  over  the  Middle  At- 
lantic States  and  New  England,  with  a  rapid  increase  of  gradient  in  the  eastern  quad- 
rants, attended  by  dangerous  east  to  south  winds  at  stations  on  the  Atlantic  coast  north 
of  Wilmington,  N.  C.  The  storm  increased  in  violence  during  the  night  of  the  1st,  the 
low  area  apparently  dividing  into  two  distinct  depressions,  one  of  which  passed  down  the 
Saint  Lawrence  Valley,  while  the  other  passed  from  the  Middle  Atlantic  coast  north- 
eastward over  Nova  Scotia  during  the  3d  and  4th,  where  it  disappeared  as  a  severe  storm. 

Cautionary  signals  were  ordered  in  advance  of  this  storm  at  stations  north  of  Cape 
Henry,  and  were  fully  justified  by  the  violent  winds  which  followed.  Very  heavy  lain 
fell  near  the  center  of  disturbance  as  it  passed  to  the  Saint  Lawrence  Valley  and  Nova 
Scotia.  This  storm  increased  in  energy  as  it  advanced,  and  the  barometer,  at  the  center, 
when  last  observed  on  the  4th,  had  fallen  to  29.16  at  Halifax,  N.  S. 

The  following  abstracts  from  logs  of  vessels,  probably  show  the  progress  of  this  storm 
during  its  passage  eastward  over  the  ocean:  4th,  in  40°  32'^  N.,  67^  40^  W.,  steamu^ip 
E^p^  WNW.,  moderate  gale,  squally;  40°  35^  N.,  62°  10^  W.,  steamship  Persian  Mon- 
arch, fresh  SE.  to  W.  gale,  heavy  head  sea;  5th,  in  40°  31^  N.,  65°  35''  W.,  steamship 
Persian  Monarch,  fierce  gale  tremendous  sea. 

II. — ^This  depression  was  central  in  Colorado  on  the  midnight  of  the  3d,  but  the  tele- 
graphic reports  of  the  2d  indicate  that  it  developed  west  of  the  Rocky  Mountains.  The 
barometer  was  high  on  the  California  coast  on  the  2d  and  3d,  and  rain  or  snowprevaUed 
in  Washington  Territory,  Idaho,  Oregon,  and  Utah.  The  depression  became  unusually 
well-defined  as  it  passed  to  the  eastward  over  Kansas,  the  isobar  of  29.70  forming  a  cir- 
cle, the  diameter  of  which  was  about  300  miles.  By  the  midnight  report  of  the  4th  the 
center  of  disturbance  had  reached  Saint  Paul,  Minnesota,  where  the  barometer  had  fallen 
to  29.42,  accompanied  by  southeasterly  gales.  Heavy  snow  was  reported  at  Moorhead, 
Bismarck,  and  Huron,  Dakota,  where  the  winds  were  from  northeast  to  northwest,  with 
velocities  ran»j;ii)g  ironi  38  to  43  miles  an  hour.  The  center  remained  near  Saint  Paul 
on  the  morning  of  the  5th;  the  gradient  and  winds  having  increased  in  the  western 
quadrants  of  the  storm.  The  advance  of  a  high  area  from  the  northwest  on  this  date 
was  attended  by  a  decided  fall  in  temperature  in  Dakota,  Minnesota,  Nebraska,  and  Kan- 
sas. High  winds  continued  in  the  Upper  Lake  region  during  the  5th,  followed  by  clear- 
ing and  cool  weather  after  the  winds  had  veered  to  westerly.  The  center  of  this  storm 
passed  over  Lake  Superior,  moving  in  a  northeasterly  direction.  At  midnight  the  course 
changed  to  the  east,  and  during  the  (ith  it  crossed  the  Saint  Lawrence  Valley  near  Mon- 
treal and  passed  over  New  England,  causing  rain  in  the  Middle  Atlantic  States,  and 
snow  in  New  luigland  and  the  Lake  regions.  The  observer  at  Quebec  rejwrted:  heavy 
snow  and  easterly  gale. 

Cautionary  off-shore  signals  were  displayed  in  advance  of  this  stonn  at  stations  on  the 
Atlantic  coast  north  of  Delaware  Breakwater.  The  following  niaxinium  velocities  were 
reported:  Boston,  42,  NW.;  Sandy  Hook,  44,  NW. ;  Point  Judith,  R.  I.,  gale;  New 
Shoreham,  42,  NW.  Cautionary  signals  were  also  displayed  at  Grand  Haven,  Mil- 
waukee, and  Ludington,  the  stations  on  the  lakes  where  signals  are  continued  during  the 
winter  months. 

When  this  depression  reached  the  New  England  coast  the  barometer  at  the  center  read 
29.74,  or  .45  of  an  inch  higher  than  the  lowest  reading,  when  the  center  was  near  Saint 
Paul.  This  storm  left  the  New  England  coiust  near  Eastport  on  the  7th,  moving  directly 
east.  On  the  9th,  the  steamship  City  of  Brussels  report^,  in  lat.  43°  56^  N.,  long.  42** 
42^  W.,  fresh  WNW.  gale  and  high  sea. 

No.  III. — This  is  the  only  stonn  occurring  during  the  month  which  developed 
south  of  the  30th  parallel  of  latitude.  A  severe  norther  occurred  in  Texas  on  the  7th, 
the  teniiwrature  falling  below  freezing  in  northern  Texas,  with  light  snow.  The  barom- 
eter continued  high  at  all  stations  in  the  Gulf  States,  with  north  to  east  winds,  until 
the  morning  of  the  Htli,  when  the  cyclonic  movement  of  the  winds  indicated  the  advance 
of  this  depression.  Heavy  rains  f<'ll  in  the  Gulf  States  and  in  Tennessee  on  the  8th,  as 
the  storm  center  moved  up  the  MissiSvSippi  Valley  with  increasing  energy.  The  area  of 
rainfall  extended  over  the  Ohio  Valley,  and  snow  or  rain  was  reported  from  the  I^ke 
region  and  Upper  Mississippi  Valley.  The  course  of  the  storm  was  northerly  until  the 
center  reached  Saint  Louis,  where  its  course  changed  to  the  northeast,  the  storm  passing 
over  the  southern  portion  of  the  Lake  region  with  great  violence,  causing  dangerous 
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winds  and  heavy  rains  in  the  southern  quadrants,  and  snow  in  the  northern  quadrants 
of  the  storm.  After  reaching  Uie  Upper  Saint  Lawrence  Valley,  the  course  of  the  storm 
changed  to  easterly,  and  passed  over  New  England  on  the  10th,  with  a  pressure  of  29.50 
at  the  center,  followed  by  NW.  gales  on  the  Atlantic  coast.  Cautionary  signals  had 
})een  displayed  in  advance  at  stations  between  Macon  and  Sandy  Hook  on  the  8th,  and 
were  order(Ml  for  stations  on  the  New  England  coast  on  the  9th.  The  following  maxi- 
mum velocities  were  reported:  Hatteras,  40  SW. ;  Delaware  Breakwater,  48  SW. ;  Sandy 
Hook,  38  W. ;  Newport,  34  N  W.  This  storm  was  last  observed  as  central  near  Sy dey ,  where 
the  barometer  hod  fallen  to  29.34  at  the  afternoon  report  of  the  10th;  but  the  barometric 
fpcadient  had  decreased  and  the  light  winds  reported  from  stations  in  the  maritime  prov- 
mces  indicated  that  the  storm  had  lost  much  of  its  energy.  On  the  10th,  the  steam- 
diip  Oder,  in  lat.  41°  59^  N.,  long.  62°  52^  W.,  reports  moderate  WSW.  gale,  rough  sea. 

IV. — This  depression  was  first  observed  in  the  Lake  region  on  the  morning  of  the  12th, 
and  probably  developed  in  British  America,  west  of  Manitoba.  It  passed  over  the  Saint 
Lawrence  Valley  with  increasing  energy  during  the  12th,  attended  by  light  snow  in  the 
Lake  region.  New  England,  and  the  northern  part  of  the  Middle  Atlantic  States.  The 
barometer  fell  at  the  center  as  the  depression  moved  to  the  eastward,  the  lowest  reading 
being  29.10,  which  was  reported  from  Sydney  on  the  13th.  Northerly  gales  occurred 
on  the  Atlantic  coast  at  stations  north  of  Savannah,  after  the  center  hod  passed  to  the 
east  of  the  coast  line.  Cautionary  signals  were  ordered  at  stations  on  the  coast  between 
Hatteras  and  New  York,  on  the  12th,  and  off-shore  sigm^  were  ordered  for  these  sta- 
tions at  midnight  of  the  13th. 

The  following  maximum  wind  velocities  were  reported  during  this  display:  Break- 
water, 50  miles  NW. ;  Chinooteague,  46  NW. ;  Cape  Henry,  44  NW. ;  Sandy  Hook,  40 
N.  The  following  reports  furnished  through  the  co-operation  of  The  New  York  Herald 
Weather  Service,  probably  indicate  the  presence  of  l&is  storm  during  its  passage  east- 
ward over  the  ocean. 

On  the  13th  steamship  New  York  in  lat.  34°  40^  N.,  long.  75°  15^  W.,  29.65,  WSW., 
gale,  dark  heavy  clouds.  14th,  in  37°  20^  N.,  74°  50^  W.,  30.15,  NNW.,  hard  gale, 
dear. 

Ocean  data  from  other  sources  as  follows:  On  the  16th,  steamship  Gallia  in  lat.  44° 
40^  N.,  long.  44°  25^  W.,  SW.  to  NW.,  fresh  gale,  high  sea.  16th,  steamship  Enghind 
in  lat.  42°  AV  N.,  long.  45°  11^  W.,  heavy  gale,  heavy  head  sea. 

v.— On  the  13th.  the  barometer  fell  to  29.57  at  Olympia,  and  29.63  at  PortUmd,  Ore- 
gon, with  rain  and  snow  on  the  North  Pacific  coast.  This  depression  probably  developed 
in  the  Upper  Missouri  Valley  on  the  14th;  while  a  second  depression  was  central  on  the 
Pacific  coast,  north  of  Oregon.  The  3  p.  m.  telegraphic  report  of  the  14th  indicated 
the  southeasterly  course  of  this  storm,  which  was  then  central  north  of  Yankton,  en- 
closed by  the  isobar  of  29.70.  Pressure  increased  at  the  center  during  the  14th,  and 
when  the  storm  reached  the  Lake  region  the  lowest  isobar  enclosing  the  center  was 
^.90,  which  hod  token  the  form  of  an  elongated  ellipse  with  the  longer  axis  in  a  north- 
west direction.  The  pressure  continued  to  increase  at  the  center  during  the  15th,  when 
the  storm  passed  eastward  over  the  Ohio  Valley^  and  the  barometric  gradient  decreased, 
with  a  corresponding  loss  of  energy,  until  the  disturbance  passed  east  of  the  coast  line 
near  Norfolk.  After  the  winds  shifted  to  northerly  on  the  Middle  Atlantic  coast  they 
increased  in  force,  with  a  rapid  increase  of  pressure. 

VT. — ^The  barometer  fell  at  stations  on  the  Pacific  coast  during  the  15th,  with  winds 
shifting  to  southerly  at  all  stations  south  of  Oregon.  This  depression  was  central  north 
of  Washington  Territory  on  the  morning  of  the  16th;  at  the  morning  report  of  that  date, 
the  winds  had  shifted  to  northerly  at  Portland  and  Olympia,  with  the  barometer  rang- 
ing from  29.62  to  29.66.  The  midnight  report  of  the  16th  indicated  that  this  depression 
had  passed  eastward  to  the  Upper  Missouri  Valley,  and  the  morning  report  of  the  17th 
showed  a  well  defined  depression  of  29.60  central  near  Fort  Sully;  southeasterly  winds, 
with  threatening  weather  and  rain,  prevailed  in  the  Mississippi  Valley  firom  the  Gulf 
coast  northward  to  Lake  Superior.  This  storm  moved  to  the  southeast  until  it  crossed 
the  Mississippi  River,  near  Davenport,  on  the  18th,  and  then  moved  to  the  northeast 
over  the  Lake  region.  The  pressure  increased  at  the  center  after  the  disturbance  reached 
the  Saint  Lawrence  Valley,  and  the  barometric  gradient  was  slight  in  the  eastern  quad- 
rants, although  easterly  gales  occurred  on  the  morning  of  the  19th  in  the  Gulf  of  Saint 
Lawrence.  This  storm  lost  much  of  its  energy  before  passing  beyond  the  maritime  prov- 
inces, but  it  was  followed  on  the  19th  by  heavy  snow  and  sleet  in  New  England  and 
Canada.  Cautionary  signals  were  ordered  in  advance  of  this  storm  at  all  stations  on  the 
lakes  east  of  Marquette,  and  at  all  stations  on  the  Atlantic  coast  north  of  Fort  Macon. 
The  following  maximum  velocities  were  reported:  Mackinaw,  60  miles;  Alpena,  36; 
Milwaukee  and  Rochester,  35;  Point  Judith,  gale;  Provincetown,  32;  Eastport,  30. 

The  following  reports  famished  through  the  co-operation  of  The  New  York  Herald 
Weather  Service  probably  indicate  the  presence  of  this  storm  during  its  passage  east- 
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waid  over  the  ocean.  On  the  18th,  steamship  Celtic,  in  lat.  41  <"  02^  N.,  long.  69"^  44^ 
W.,  SE.,  strong  gale,  threatening  and  rain;  barometer  fell  £rom  30.20  to  1^.70,  with  sea 
running  very  hi^;  18th,  steamship  City  of  New  York,  in  lat.  41*^  00^  N.,  long.  61®  28^ 

19th,  in  lat  40®  18^ 

.30a.  m., 

SSW., 

fresh  wind  to  strong  gale.  22d,  in  lat.  44®  09^  N.,  long.  44®  10^  W.,  strong  W.  gale 
and  very  high  sea.  23d,  in  lat.  42®  53^  N.,  long.  50°  58^  W.,  S.  to  WNW.,  moderate  to 
strong  wind. 

VII. — ^This  storm,  like  the  preceding  one,  developed  west  of  the  North  Pacific  coast, 
where  it  appeared  on  the  19th.  It  moved  rapidly  daring  the  19th  from  Washington 
Territory  to  western  Nebraska.  On  the  20th  it  was  central  near  Omaha  as  a  severe 
storm,  and  was  moving  slowly  to  the  eastward  with  increasing  barometric  gradient  and 
with  a  cyclonic  movement  of  the  winds  within  its  limits,  l^is  storm  also  crossed  the 
Mississippi  River  near  Davenport,  and  daring  the  20th  the  central  area  became  extended 
in  a  southeast  and  northwest  direction,  the  lowest  barometer  reading  29.49,  at  Chicago. 
At  the  morning  report  of  the  21st  the  barometer  at  Port  Huron  reached  29.49,  and  this 
storm  continued  with  great  violence  over  the  entire  Lake  region,  where  the  barometer 
was  low,  but  the  pressure  was  increasing  rapidly  in  the  Upper  Mississippi  and  Lower 
Ohio  Vidleys.  Heavy  snow  occurred  in  Michigan,  Wisconsin,  and  Minnesota  on  the  5M>th 
and  21st.  The  afternoon  report  of  the  21st  indicated  the  presence  of  two  depressions  in 
the  Lake  region,  one  central  near  Rochester  and  one  near  Saugeen,  both  forming  a  part 
of  this  general  disturbance,  which  was  theu  elliptical  in  form,  the  longer  axis  pointing 
east  and  west.  The  midnight  report  of  the  21st  placed  the  center  of  this  disturbance 
north  of  and  near  Toronto,  Canada,  the  two  minor  depressions  having  united.  The  cen- 
tral area  retained  its  elliptical  form.  Snow  continued  in  New  England,  Ohio  Valley, 
and  Lake  region  during  the  22d,  followed  during  the  night  by  clearing  weather  and 
high  northwest  winds  on  the  coabt.  This  storm  passed  east  of  the  New  En^^and  ooast 
on  the  22d.  Cautionary  signals  were  ordered  at  5  p.  m.  of  the  20th  at  stations  in  the 
Lake  region  and  on  the  Atlantic  coast,  between  Cape  Henry  and  New  York.  At  mid- 
night of  the  same  day  signals  were  ordered  at  stations  on  the  Atlantic  coast  north  of 
New  York. 

The  following  maximum  velocities  indicate  the  force  of  this  storm  in  the  several  dis- 
tricts: Milwaukee,  44  miles;  Sandusky,  44  miles;  Buffalo,  46  miles;  Rochester,  53 
miles;  Cape  May,  40  miles;  Sandy  Hook,  32  miles;  Delaware  Breakwater,  37  miles; 
New  Shoreham,  36  miles. 

The  following  reports,  furnished  through  the  co-operation  of  The  New  York  Herald 
Weather  Service,  probably  indicate  the  presence  of  this  storm  during  its  passage  east- 
ward over  the  ocean:  On  the  2M,  steamship  City  of  Montreal,  in  40®  59^  N.,  55°  25^  W., 
wind  S.  to  WNW.,  fresh  gale  and  beam  sea,  to  moderate  wind  and  heavy  sea. 

Ocean  data  from  other  sources:  22<1,  steauiship  Holland,  in  lat.  41®  46'  N.,  long.  54® 
51''  W.,  strong  NW.  to  SW.  gjile,  hea^y  SSW.  sea,  ship  rolling  heavily.  Same  date, 
steamer  Vaderland,  in  lat.  40°  15'  N.,  long.  55°  22'  W.,  hea\'y  W.  gale,  high  sea.  Same 
date,  steamship  Britannic,  in  lat.  44°  09' N.,  long.  44°  10' W.,  strong  W.  gale,  very 
heavy  sea.  23il,  steamship  Holland,  in  lat.  41°  30'  N.,  long.  57°  56'  W.,  SSW.  gale, 
high  confused  sea.  Same  date,  steamship  Elbe,  in  lat.  40°  53'  N.,  long.  55°  58'  W., 
strong  SW.  to  NW.  gale,  high  head  sea. 

VIII. — This  (leprt«sion  probably  developed  in  British  Columbia,  but  did  not  appear  in 
the  northwest  until  midnight  of  the  22d,  when  the  barometer  was  lowest  in  Manitoba. 
It  passed  rapidly  toward  the  upper  Saint  Lawrence  Valley  on  the  23d  with  increased 
energy,  the  barometer  having  fallen  to  29.72  by  midnight  of  the  23d,  when  the  disturb- 
ance was  central  near  Kingston.  High  northwest  winds  occurred  in  the  Lake  regions  on 
the  23d,  attended  by  lair  weather  and  temperature  below  freezing.  The  morning  report 
of  the  2'tth  showed  a  change  in  direi;tion  to  the  northeiv«»t.  The  center  of  disturbance 
was  advanced  to  Farther  I^oint,  where  the  barometer  had  fallen  to  29.53.  South  to  west 
gales  were  reported  from  the  Saint  Lawrence  Valley  on  the  24th,  with  heavy  snows,  and 
with  tem])erature  below  zero  at  Kockliffe.  The  afternoon  rejwrt  of  the  24th  showed  an 
increase  of  barometric  gradients  in  the  southern  quadrants  of  this  storm,  the  center  being 
located  east  of  Farther  Point,  where  the  pressure  was  29.30.  By  midnight  the  aiva  of 
lowest  pressure  had  passed  to  the  east  of  the  maritime  provinces,  where  the  barometer 
was  rising  with  westerly  gales.  At  the  same  report  the  wind  at  the  summit  of  Mount 
Washington  attained  a  velocity  of  8:1  miles,  northejist;  the  afternoon  rejwrt  from  Mount 
Washington,  on  the  same  day,  gave  the  wind  as  112  miles,  north.  Cautionary  signals 
were  ordered  at  stations  on  the  Upper  I^ikes  and  Atlantic  coast,  at  the  afternoon  report 
of  tliat  date. 

The  following  maximum  velocities  were  reported:  Sandy  Hook.  40  miles,  NW. ;  Break- 
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-water,  36,  NW.;  BuffiJo,  38,  SW.;  MOwaukee,  36,  W.;  Alpena,  36,  NW.;  Shorebam, 
36,  NW. 

The  following  reports,  ftimished  through  the  oo-operation  of  The  New  York  Herald 
Weather  Service,  probably  indicate  the  presence  of  1^  storm  daring  its  passage  east- 
ward over  the  ocean :  On  the  26th,  steamship  Arizona,  in  lat.  4V  26^  N. ,  long.  60°  34^  W. , 
fresh  gale,  latter  part,  snow-sqnalls,  winds  6SW.  to  NNW.  27th,  steamship  Adriatic, 
in  lat.  43°  32"^  N.,  long.  41°  55'^  W.,  moderate  gale,  sqnallj,  heavy  head  sea,  wind  SW. 
to  NW.  28th,  in  lat.  41°  28^  N.,  long.  47°  3(K  W.,  moderate  gale  during  day,  winds 
west. 

IX. — This  depression  was  first  observed  in  British  America,  north  of  Dakota,  on  the 
24th,  but  its  center  could  not  be  located  on  the  tri-daily  charts  until  the  midnight  re- 
port of  that  date,  when  the  barometer  was  lowest  near  Fort  Cirarry.  From  this  point  the 
course  of  this  storm  was  almost  due  south,  until  reaching  central  Iowa,  where,  after  a 
slight  movement  tx>  the  east  during  the  eight  hours  following  the  afternoon  report  of  the 
25th,  its  course  changed  to  the  southwest,  and  at  the  following  report  its  center  was  lo- 
cated in  Kansas.  During  the  26th  this  storm  moved  over  the  Lake  region  developing 
great  energy,  the  barometer  falling  to  29.30,  the  lowest  isobar  being  elliptical  in  form, 
the  longer  axis  pointing  to  the  northeast.  This  storm  was  followed  by  a  secondary  de- 
pression in  the  lower  Mississippi  Valley  on  the  27th,  which  disappeared  in  advance  of  a 
high  areaT  from  the  northwest  and  a  norther  on  the  Texas  coast.  When  this  storm  was 
central  north  of  Lake  Ontario  dangerous  westerly  winds  continued  in  the  Lake  region 
and  on  the  Atlantic  coast,  as  far  south  as  Jacksonville.  The  barometer  fell  to  29.13  at 
Farther  Point  at  midnight  of  the  27th,  with  wind  SW.,  55  miles,  and  to  29.12  at  Anti- 
oosti,  with  light  southeast  winds.  At  the  last  report  the  wind  at  Farther  Point  was 
W^  33  miles. 

Cautionary  signals  were  ordered  for  stations  on  Lakes  Erie,  Michigan,  and  Huron  at 
4  p.  m.  of  the  25th,  and  for  stations  on  the  Atlantic  coast  to  New  York  on  the  morning 
of  the  26th;  and  for  stations  between  New  York  and  Boston,  at  midnight  of  the  26th. 
Cautionary  signals  for  Eastport,  Portland,  Oswego,  and  Rochester,  were  ordered  on  the 
morning  of  the  27th.  The  reports  show  that  this  was  one  of  the  most  severe  storms  of 
the  season,  especially  over  the  maritime  provinces.  The  following  maximum  velocities 
were  reported  at  Signal  Service  stations:  Hatteras,  48,  SW. ;  Kitty  hawk,  47,  SW.;  Cape 
May,  44,  S. ;  Delaware  Breakwater,  48,  S. ;  New  Shoreham,  44,  SW. ;  Rochester,  36,  N W. ; 
Sandusky,  36,  SW. ;  Provinceto^vn,  37,  SW. 

The  following  reports,  furnished  through  the  co-operation  of  the  New  York  Herald 
Weather  Service,  probably  indicate  the  presence  of  this  storm,  during  its  passage  to  the 
eastward  over  the  ocean:  On  the  27th,  steamship  Bothnia,  in  lat.  42°  03''  N.,  long.  57° 
50^  W.,  strong  breeze  with  squalls  and  high  head  sea;  wind  northwest. 

X. — This  depression  was  at  no  time  within  the  limits  of  the  stations  of  observation, 
but  passed  to  the  east,  north  of  the  United  States,  first  appearing  north  of  Dakota  on 
the  28th.  The  course  of  the  storm  changed  to  the  southeast  after  reaching  the  longitude 
of  the  Lake  region,  and  the  disturbance  became  violent  over  I^akes  Michigan  and  Su- 
perior, the  wind  reaching  a  velocity  of  41  miles  at  Milwaukee  on  the  29th.  The  gradient 
increased  rapidly  in  the  south  and  west  quadrants  of  this  storm  as  it  moved  to  the  north- 
east down  the  Saint  LawTcncc  Valley  and  disappeared  on  the  31st,  attended  by  \iolent 
g/alea  at  Farther  Point,  Anticosti,  and  other  stations  in  the  northeast. 

INTERNATIONAL  METEOROLOGY. 

International  Charts  IV  and  V  accompany  the  present  number  of  the  Review.  The 
former  is  published  for  January,  1880,  and  continues  the  series  of  that  chart  begun  in 
January,  1877.  The  Beobachtungen  auf  dem  Nordatlantlschen  Ocean,  previously  fhr- 
uished  this  office  through  the  courtesy  of  Prof.  Dr.  O.  Newmayer,  Director  of  the  Ger- 
man Marine  Observatory,  has  not  been  received  for  the  month  of  January,  1880,  and 
therefore  was  not  used  in  the  preparation  of  the  present  chart>,  as  in  the  previous  month. 
Chart  V  is  prepared  for  the  month  of  April,  1880,  and  continues  the  series  of  that  chart, 
begun  in  November,  1877. 

Chart  IV  shows  the  mean  pressure,  temperature,  and  the  prevailing  direction  of  the 
wind  at  7.35  a.  m.,  Washington,  or  0.43  p.  m.,  Greenwich  mean  time,  for  the  month  of 
January,  1880,  over  the  northern  and  at  certain  isolated  stations  in  the  southern  hemi- 
sphere. The  pressure  is  generally  high,  and  is  considerably  above  the  average.  There 
are  two  areas  of  comparatively  low  pressure,  the  most  decided  occupying  Iceland  and 
the  southern  part  of  Greenland,  lowest  mean  reading  29.58  at  Stykkisholm;  the  least 
important,  central  over  or  near  British  Columbia,  lowest  mean  reading,  29.90atOlympia. 
The  position  of  the  former  low  area  is  nearly  a  constant  feature  of  that  part  of  the  Arctic 
regions  where  for  the  past  three  years  the  mean  pressure  has  not  risen  above  30.00,  ex- 
cept as  follovra:  April,  1877,  Godthaab,  30.02;  May,  1877,  Stykkisholm,  30.04;  August, 
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1877,  Godthaab,  30.06;  November,  1878,  Stykkisholm,  30.06;  December,  1878,  Styk- 
kisholm,  30.10.  There  are  five  decided  areas  of  barometric  maxima  for  the  month,  dis- 
tributed as  follows:  In  central  Asia,  30.70;  in  central  Mexico,  30.40;  in  eastern  France 
and  Western  Germany,  30.40;  in  the  Middle  Atlantic  States,  30.20;  in  35°  N.,  60**  W., 
30.20.  The  high  pressure  over  central  Europe  appears  to  result  from  an  extension  north- 
eastward of  the  barometric  maxima  prevailing  in  the  vicinity  of  the  A.zores  and  Madeira 
Islands  and  thence  to  the  south  and  west  along  parallel  30^  N. 

Compared  with  the  corresponding  chart  for  December,  1879,  the  preceding  month, 
there  has  been  a  general  increase  of  pressure  over  Europie,  Asia,  and  Northern  Africa, 
within  the  limits  of  the  stations  of  observation.  The  most  marked  increase  is  in  east- 
em  Siberia,  where  the  small  area  of  mean  high  barometer  observed  during  the  last 
month  has  extended,  and  now  covers  the  northern  portion  of  Asia,  the  pressure  at  the 
center  having  increased  from  30.49  to  30.74.  The  area  of  mean  low  barometer  continnes 
central  over  Greenland^  the  pressure  at  the  center  having  increased  about  .1  of  an  inch. 
Over  the  Atlantic,  the  barometer  has  fallen  slightly  between  Newfoundland  and  the 
British  Isles.  The  low  area  previously  to  the  north  of  this  latitude  has  extended  south- 
ward along  the  30th  meridian  west  of  Greenv^ch,  while  the  gradient  has  increased  de- 
cidedly from  this  meridian  eastward  towards  the  European  coast.  The  high  area  of  the 
North  Atlantic  has  remained  almost  stationary,  and  is  now  central  in  lat.  35°  N.,  long. 
60°  W.,  where  the  mean  height  of  the  barometer  is  30.20.  The  area  of  high  barometer 
which  was  central  in  Manitoba  during  the  preceding  month  has  disappeared,  and  the 
low  area  from  the  North  Pacific  now  extendsover  the  western  portion  or  British  America. 

The  following  extreme  monthly  mean  temperatures  are  given  in  Fahrenheit's  scale: 
Lowest:  York  Factory,  — 28°;  Nertschinsk, — ^22;  Yeniseisk,  — 16°;  Nikolaievsk  on  the 
Amoor,  — 11°;  Barnaul,  — 6°;  Fort  Garry,  — 5°;  Moose  Factory,  — 2°.  HighefA:  Fort 
Napier,  81°;  Poona,  81°;  Mauritius,  80°;  Paramaribo,  79°;  Puerto  Berrio,  79°;  Bridge- 
town, 78°;  Navassa,  76°;  Bombay,  76°;  Fort  de  France,  75°;  Kingston,  74°;  Santiago  de 
Cuba,  73°. 

The  prevailing  direction  of  the  wind  over  the  United  States  was,  northeasterly  on  the 
Atlantic  coast;  northerly  on  the  Pacific  coast  south  of  Oregon;  southerly  in  the  Missis- 
sippi Valley  and  the  Lake  region;  variable  at  the  Rocky  Mountain  stations;  southerly 
in  the  Plateau  region  and  on  the  North  Pacific  coast.  Over  the  Atlantic,  the  northeast 
trade-vnnds  prevailed  south  of  the  30th  parallel;  northwesterly  winds  over  the  North 
Atlantic  west  of  the  40th  meridian,  and  southwesterly,  east  of  that  meridian.  In 
Euroi)e:  south  to  west  in  the  British  Isles;  southeast  to  southwest  in  France  and  Spain; 
westerly  in  Kussia.     In  India:  variable  and  northerly  on  the  coasts  of  China  and  Japan. 

Compared  with  the  con'osponding  month  of  January,  1870,  the  area  of  low  barometer, 
central  over  Greenland,  was  more  clearly  marked.  The  pressure  at  the  center  was  then 
29.36,  or  al)out  .2  of  an  inch  below  that  reported  for  the  present  month.  The  preasure 
over  the  North  Atlantic  was  also  from  .2  to  .3  of  an  inch  below  that  of  January,  1880. 
Thcpressurc  is  al)Out  .2  of  an  inch  lower  on  the  North  Pacific  coast,  where  in  January, 
1879,  the  barometer  ranged  from  30.10  to  30.20.  In  Cent  ml  Asia  the  barometer 
is  .3  of  an  inch  higher  and  the  temperature  is  10°  lower.  The  effect  of  the  rela- 
tive position  of  the  high  and  low  areas  of  pressure  on  the  i)revailing  winds  for  the  month 
is  shown  by  comparing  this  chart  with  the  corresponding  chart  of  January',  1879,  when 
the  area  of  mean  low  pressure  was  central  in  the  North  Atlantic,  south  of  its  present 
position,  thus  causing  east  to  south  winds  at  stations  in  western  Euroi)e;  while,  during 
January,  1880,  the  winds  in  northern  Europe  are  westerly,  tending  toward  the  secondary 
low  area,  which  hius  taken  the  place  of  the  high  areii  extending  over  that  region  during 
the  previous  yeiir. 

Compared  with  January  of  preceding  years,  the  tempenvture  over  the  United  States 
was  above  the  normal  in  all  districts  east  of  the  Kocky  Mountains.  It  was  from  10°  to 
15°  above  in  the  Upper  Mississippi  Valley,  Missouri  Valley,  Lake  region,  Ohio  Valley, 
and  Southern  States,  and  8°  to  9°  in  the  New  England  and  Middle  Atlantic  States.  On 
the  Pacific  coast  it  was  7°  below  the  normal  for  the  month  at  Sacramento;  4°  below  at 
San  Francisco;  1°. 4  below  at  San  Diego,  and  from  9°  to  11°  above  at  Umatilla  and  Bois6 
City. 
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The  following  table  exhibits  the  mean  temperature  and  mean  pressure  for  the  month 
of  January,  1880,  in  the  several  countries  oa'  Europe  and  Asia,  compared  with  the  means 
as  determined  from  the  years  1877,  1878,  and  1879: 


Mean  temper- 
ature. 

Mean  barom- 
eter. 

^                                                 Ck>untrie8. 

4 

H 
^^. 

January, 
1880. 

January, 
1880. 

Alfff^^m 

66.9 
36.3 
41.2 
30.6 
44.4 
33.6 
76.9 
60.3 
29.0 
52.9 
21.2 
25.6 
63.8 
49.9 

• 

62.9 
27.8 
40.6 
34.2 
37.6 
80.0 
69.6 
43.6 
32.4 
49.7 
19.8 
26.0 
61.2 
41.6 

80.15 
30.08 
29.94 
29.98 
30.07 
30.06 
29.87 
30.03 
20.84 
30.21 
30.18 
29.96 
80.16 
30.04 

80.24 

Aokria 

80.82 

TMt^h  T«l^. 

30.26 

Denmark......... , , 

80.22 

Franoe 

80.87 

80.80 

India  ....T '. 

29.96 

Italy 

Norway 

80.26 
29.89 

Portofl^ 

80.97 

RuiHfia 

80.08 

Sweden 

29.92 

^lain 

80.27 

Tarkey 

80.22 

The  accompanying  table  shows  the  deviations  in  temperature  and  pressure  at  isolated 
stations  for  the  month  of  January,  1880,  as  compared  with  the  means  for  the  past  three 
years: 

Comparative  ihermometric  and  barometric  meanSy  with  corresponditig  departures. 


Mean  temperature. 

Mean  barometer. 

Station. 

i 

08 

• 

1 

1*^ 

u 
c8q* 

CrH 

08 

1 

York  Factory 

Godthaab 

O 

—20.5 
16.9 
29.5 
28.6 
37,6 
10.0 
6.5 

—  2.9 
—11.4 

—  i.2 
33.9 
35.4 
21.3 
25.4 
61.9 
82.7 
77.4 
79.4 
64.8 
61.3 
80.5 
78.5 
62.6 
67.2 
24.4 
53.4 
4.06 
56.1 
76.8 
65.1 
38.2 
69.1 

o 

—27.6 
10.4 
32.9 
30.7 
41.4 
8.1 

—  0.6 

—  6.0 
—15.9 
—10.5 

35.1 
33.1 
19.9 
21.0 
54.7 
80.2 
80.6 
79.4 
64.6 
60.3 
78.8 
75.8 
63.6 
62.7 
18.9 
46.9 
31.5 
51.1 
74.5 
50.4 
41.8 
56.6 

o 

—  7.1 

—  6.5 
-f  3.4 
+  2.2 
-f  3.8 

—  1.9 
-7,1 

—  3.1 

—  4.5 

—  6.3 
+  1.2 

—  2.3 

—  1.4 

—  4.4 

—  7.2 

—  2.5 
+  3.2 

N'rm'l 

—  0.2 

—  1.0 

—  2.2 

—  2.7 
+  0.9 

—  4.6 

—  5.5 

—  6.5 

—  9.0 

—  5.0 

—  2.3 

—  4.7 
+  3.6 

—  2.6 

30.04 
29.35 
29.49 
29.70 
29.71 
30.00 
30.29 
30.60 
30.43 

29.08 
29.59 
29.58 
29.55 
29.91 
29.76 
30.22 
30.63 
30.70 

—0.06 
+0.24 

Stytrtr<«lfOln> 

4-0.09 

Tiromso 

—0.15 

Thorshavn 

+0.20 

Archangel 

—0.24 

Kkaterinburg ....... 

— O.07 

Barnaul 7.. 

+0.13 

Y^isciflk 

+0.27 

Nfkolaievsk  on  the  Amoor 

Zl-Ffv-WH 

30.42 
30.10 
30.44 
30.30 
30.07 
29.94 
29.81 
30.00 
30.25 
30.23 
30.01 

30. '42' 
30.09 
30.48 
30.23 
30.11 
29.98 
29.79 
29.93 
30.18 
30.02 
29.91 

Norm'l 

Tokei 

—0.01 

Pekin 

+0.04 

Nukufls 

—0.07 

Beirut: 

+0.04 

Mauritius ., ... 

—0.04 

Fort  NM>ier i.... 

—0.02 

Paramaribo . .... 

—0.07 

—0.67 

Ponta  Delgado 

—0.21 

Bridgetown 

—0.10 

NaTRDon 

Melbourne 

30.00 
29.85 
30.30 
30.04 
80.21 
30.15 
29.03 
30.17 
29.85 
30.02 

29.94 
29.82 
30.16 
30.26 
30.18 
30.29 
29.93 
30.28 
30.12 
30.13 

"MI0.O8 

HobarlTown 

—0.03 

—0.14 

Athens 

+0.22 
—0.08 

Tiflia 

f^aghouat ...a.. 

+9.14 
Norm'l 

Fort  de  France 

Lisbon 

+0.11 
+0.27 

Sand  wiok  Manse w.     a    ........   ............  ... 

Malta 

+  0.11 
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Chart  V. — This  chart  displays  the  tracings  of  the  probable  courses  of  43  of  the  princi- 
pal storm  areas  of  the  northern  hemisphere  for  the  month  of  April,  1880.  The  approx- 
imate paths  of  progressiye  movement  are  based  npon  abont  7()0  daily  simnltaneous  in- 
ternational observations.  In  addition,  a  mass  of  irregular  data  reaches  this  office  in 
various  ways,  from  the  logs  of  vessels  of  the  merchant  marine  of  the  North  Atlantic  and 
North  Pacific  oceans.  Ck)nceming  the  g^ieral  distribution  of  the  paths  of  the  areas  of 
barometric  minima,  the  following  is  given: 

Fifteen  areas  traversed  portions  of  the  United  States,  4  of  which  entered  from  the 
Pacific  Ocean,  2  over  CiJifomia,  and  2  over  British  Ck)lumbia,  the  rest  entering  from  the 
British  Possessions.  Two  areas  entered  the  northwest  coast  of  the  British  Possessions 
and  2  others  pursued  peculiar  paths  skirting  the  northwestern  coast  of  North  America. 
Four  areas  crossed  the  ocean  to  the  mainland  of  Northern  Europe.  Several  others  very 
probably  made  the  passage  but  could  not  be  traced  on  the  chart  owing  to  lack  of  dataL 
Fifteen  areas  traversed  parts  of  the  North  Atlantic  Ocean.  Nine  areas  appeared  over 
Europe,  being  chiefly  confined  to  the  northern  and  southern  parts  of  the  continent.  Three 
areas  passed  northeastward  over  eastern  Asia  and  4  in  the  vicinity  of  the  Japan  Islands. 

Of  the  storms  &:st  appearing  in  North  America,  the  following  brief  descriptions  are 
given: 

I. — ^This  depression  appeared  in  the  Northern  Slope  on  the  1st  and  passed  rapidly 
southeastward  into  the  Lower  Missouri  Valley,  where  it  was  central  during  the  2d« 
During  the  3d  and  4th  it  occupied  the  Lake  region,  and  by  the  morning  of  the  5th  be- 
came central  in  the  Lower  Saint  Lawrence  Valley  inclosed  by  the  isobar  of  29.40;  6th, 
central  over  the  Gulf  of  Saint  Lawrence,  passing  thence  northward  to  Greenland.  Dur- 
ing the  7th,  8th,  and  9th  the  depression  passed  slowly  eastward  south  of  Godthaab,  and 
on  the  10th  and  11th  moved  northeastward  between  Greenland  and  Iceland,  disappear- 
ing near  the  parallel  of  70°  N.  The  following  observations  indicate  the  infiuence  of  its 
passage  northeastward  in  the  vicinity  of  these  islands:  7th,  Grodthaab,  29.27,  a  fall  of 
0.34  inch,  S.,  force  4,  snowing;  Stykkisholm,  29.91,  a  rise  of  0.26  inch,  W.,  force  2, 
cloudy.  8th,  Godthaab,  29.28,  S.,  force  4,  snowing;  Stykkisholm,  29.88,  8.,  force  7, 
cloudy.  9th,  Godthaab,  28.85,  N.,  force  2,  cloudy;  Stykkisholm,  29.77,  S.,  force  8, 
cloudy.  10th,  Godthaab,  29.65,  calm,  cloudy;  Stykkisholm,  29.95,  calm,  raining.  11th, 
Godthaab,  29.78,  calm,  fair;  Stykkisholm,  29.89,  S.,  force  8,  cloudy. 

II. — Central  on  the  Ist  in  the  Middle  Pacific  Coast  region.  The  depression  passed 
northeastward  on  that  day  and  the  following  into  Montana.  On  the  3d,  central  in  north- 
ern Dakota,  it  probably  merged  with  areii  111,  at  that  time  occupying  the  region  north 
of  Lake  Superior. 

III. — On  the  Ist  the  barometer  at  York  Factory,  B.  A.,  fell  0.59  inch,  windNW.,  snow- 
ing, central  area  iiiclost^d  by  the  isobar  ol'  2y.()().  During  the  2<l  and  3d,  the  depre.«wion 
moved  southeastward  north  of  the  Upper  Lake  region,  while  southerly  winds  with 
occasional  rain  prevailed  from  New  England  westward  to  Dakota.  On  the  4tli  the  de- 
pression combined  with  area  I,  then  central  in  the  Lower  Lake  region. 

VIII. — This  depression  appeared  off  the  Middle  Pacific  Coast  region  in  the  vicinity  of 
parallel  40°  N.,  on  the  morning  of  the  2(1,  central  area  inclosed  by  the  isobar  of  29.40. 
San  Francisco,  29.63,  a  fall  of  0.28  inch,  SW.,  light  rain;  Sacramento,  29.56,  a  fall  of 
0.36  inch,  S.,  heavy  rain;  Ked  Bluff,  California,  29.39,  a  fall  of  0.51  inch,  SE.,  light 
rain;  Roscbnrgh,  Oreg.,  29.30,  a  fall  of  0.57  inch,  NW.,  light  rain.     3d,  depression  cen- 
tral off  the  coast  of  Washington  Territory,  and  moving  northwestward.     Olympia,  29.45, 
SW.,  threatening;  Esquimau,  Vancouver's  Island,  29.44,  N.,  cloudy.     During  the  re- 
mainder of  the  storm's  course,  the  position  of  the  central  area  of  barometric  minima  on 
the  various  days  is  located  with  some  uncertainity,  owing  to  insufficient  reports.     4th, 
depression  probably  central  oft'  the  northwestern  coast  of  British  Columbia;  barometer 
at  Sitka  rose  0.05  inch,  vrmd.  SSE.,  cloudy.     5th,  depression  moving  to  the  westward  off 
the  Island  of  Baranoff,  Sitka,  29.67,  a  fall  of  0.10  inch,  SE.,  force  5,  cloudy.     6th,  Sitka, 
29.67,  E.,  force  3,  cloudy.     The  further  course  of  the  depression  could  not  be  indicated 
upon  the  chart  owing  to  the  lack  of  reports. 

IX. — Forming  as  a  secondary  depression  to  area  II,  this  area  l>ecame  central  on  the 
morning  of  the  3d  in  the  Middle  Sloi)e,  inclosed  by  the  isobar  of  29.40.  Dodge  City, 
29.18,  a  fall  of  0.05  inch,  N.,  fogg}-;  North  Platte,  29.22,  a  fall  of  0.09  inch,  SE.,  foggy. 
During  the  day  the  depression  pa.ssed  northeastward  over  the  Lower  Missouri  Valley 
combining  on  the  following  day  with  area  I,  then  central  in  the  I-^wer  Lake  region. 

XIII. — ^This  depression  appeared  to  result  from  the  westward  movement  of  area  VIII. 
8th,  Sitka,  29.96,  arise  of  0.15  inch,  SSW.,  force  1,  cloudy.  9th,  Sitka,  29.69,  a  fall  of 
0.27  inch,  WNW.,  force  1,  cloudy.  During  the  day  the  depression  cursed  to  the  south- 
eastward as  it  entered  the  British  I^ossessions.  10th,  Sitka,  29.49,  a  lall  of  0.20  inch, 
calm,  cloudy.  After  this  day  the  course  of  the  area  could  not  be  traced  with  accuracy 
owing  to  insufficient  reports,  but  there  seemed  to  be  evidence  that  the  depression  formed 
a  part  of  area  XIX. 
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XIX.— Central  in  Manitoba  on  the  morning  of  the  12th  the  depreedon  passed  sonth- 
waxd  thnmgh  Minnesota,  and  daring  the  13th  combined  with  area  XXI,  then  central  in 
the  Lower  Miasonri  Valley. 

XrV. — ^This  depieesion  passed  southeastward  from  the  region  of  Hudson's  Bay  dnring 
the  8th  and  9th,  and  on  the  following  morning  occupied  the  western  part  of  the  Lower 
Lake  region,  inclosed  by  the  isobar  of  29.60.  By  the  morning  of  the  12th  it  was  central, 
with  diminished  energy,  over  the  Gulf  of  Saint  Lawrence;  13th,  probably  central  off  the 
coast  of  Labrador.  The  influence  of  this  depression  as  it  passed  northeastward  over 
Greenland  and  Iceland  is  shown  by  the  following  reports:  13th,  Godthaab,  29.26,  a  fall 
of  0.64  inch,  S.,  force  2,  snowing;  Stykkisholm,  30.11,  W.,  force  4,  dear.  14th,  God- 
thaab, 28.93,  a  fall  of  0.33  inch,  S.,  force  7,  fair;  Stykldsholm,  30.00,  a  &11  of  0.11  inch, 
8.,  force  4,  cloudy.  15th,  Godthaab,  29.36,  a  rise  of  0.43  inch,  S.,  force  7,  snowing; 
Stykkisholm,  29.81,  a  iaU  of  0. 19  inch,  SW.,  force  6,  raining.  16th,  Stykkisholm,  29.69, 
a  fidl  of  0.12  inch,  E.,  force  2,  cloudy.  During  the  day  the  depression  disappeared  to 
the  north  of  Iceland  in  the  vicinity  of  parallel  70^  north. 

XX. — ^This  depression  appeared  on  the  12th  off  the  North  Pacific  Coast  r^on,  in- 
closed by  the  isobar  of  29.80.  Light  rains  with  southwest  to  northwest  winds  prevailed 
in  Oregon  and  Washington  Territory.  During  this  day  and  the  following,  the  depression 
moved  with  slight  energy  northeastward  along  the  western  coast  of  Britidi  America,  and 
on  the  14th  disappeared  to  the  westward  in  the  vicinity  of  the  meridian  of  140°  west. 

XXI. — Central  on  the  13th  in  the  Middle  Plateau  region  the  depression  passed  rapidly 
east  and  northeast  to  the  Upper  Lake  region,  and  by  the  morning  of  the  16th  became 
central  in  the  vicinity  of  James'  Bay.  Moose  Factory,  29.21,  a  fall  of  1.06  inches,  SW., 
cloudy.  During  the  16th,  17th,  and  18th  the  depression  passed  slowly  northeastward 
over  DaviB  Straits  and  Greenland,  combining  on  the  19th  with  area  XXIII,  then  central 
southwest  of  Iceland. 

XXII. — This  depression  appeared  off  the  northwestern  coast  of  British  America  on 
the  14th,  and  passed  slowly  eastward  into  the  interior,  being  central  on  the  16th  north 
of  British  Columbia,  inclosed  by  the  isobar  of  29.40.  On  the  18th  the  depression  beciime 
central  in  the  Saskatchewan  Valley,  and  by  the  morning  of  the  20th  occupied  eastern 
Montana;  2l8t,  central  in  the  Middle  Slope,  inclosed  by  the  isobar  of  29.60.  Dnring 
the  day  the  depression  passed  rapidly  eastward  over  the  Upper  Lake  region,  disappear- 
ing on  the  22d  in  the  Lower  Saint  Lawrence  Valley. 

XXVI.  — ^This  depression  appeared  central  in  northern  Texas  on  the  15th,  inclosed  by 
the  isobar  of  29.60.  During  this  day  and  the  following,  the  depression  passed  mpidly 
eastward  to  the  Lower  Lake  region,  and  thence  southeastward  on  the  17th  off  the  New 
England  coast;  IStb,  central  south  of  Nova  Scotia.  In  38°  46''  N.,  64°  22^  W.,  29.77, 
NW.,  force  6,  five  hours*  rain,  hazy  weather;  in  41°  N.,  63°  W.,  NW.,  strong  gale.  19th, 
in  39°  38^  N.,  58°  49'  W.,  29.80,  N.,  force  7,  two  hours'  rain,  hazy  weather;  in  42°  44'  N., 
50°  56'  W..  29.64,  S.,  force  2,  dense  fog.  During  the  20th  and  21st  the  depression  passed 
rapidly  northeastwaitl  west  of  the  British  Isles,  and  on  the  morning  of  the  22d  was  cen- 
tral east  of  Iceland.  Stykkisholm,  29.34,  SW.,  force  2,  raining;  Thorshavn,  29.40,  NW., 
force  5,  &ir.  23d,  central  off  the  northwestern  coast  of  Norway.  From  the  24th  to  the 
27th  the  depression  passed  slowly  eastward  over  northern  Russia,  and  on  the  28th  be- 
came oentnd  in  the  valley  of  the  Obi.  30th,  the  depression  disapp^bred  eastward  beyond 
the  Yenesi. 

XXVIII. — ^^Vppearing  on  the  17th  in  the  Middle  Slope,  the  depression  moved  north- 
eastward to  the  Upper  Lake  region,  where  it  became  central  on  the  19th.  MarquettCf 
28.93,  a  fall  of  0.87  inch,  S.,  cloudy;  Duluth,  28.89.  a  fall  of  0.79  inch,  N.  W.,  cloudy; 
Escanaba,  29.00,  a  fall  of  0.86  inch,  SW.,  cloudy;  Saint  Paul,  29.07^  a  Ml  of  0.40  inch, 
NW.f  sleeting;  20th,  central  northeast  of  James'  Bay,  with  diminished  ener^,  and  by 
the  following  morning  the  barometer  at  Godthaab,  Greenland,  had  fidlen  0.38  inch,  wind 
shifting  fix>m  NE.,  force  4,  clear  weather,  to  S.,  force  7,  snowing.  During  the  22d  the 
depression  disappeared  to  the  eastward  north  of  Iceland. 

XXIX. — Thiis  depression  entered  the  northwestern  coast  of  British  America  on  tho^ 
18th  and  19th,  and  by  the  morning  of  the  20th  was  central  in  British  Columbia  inclosed 
by  the  isobar  of  29.60.  During  the  day  it  combined  with  XXXI,  then  central  in  the 
Northern  Plateau. 

XXXI. — This  depression  entered  the  North  Pacific  Coast  region  on  the  20th,  and  by 
morning  of  the  22d  occupied  central  Montana.  Virginia  City,  29.38,  calm,  light  snow. 
23d,  central  in  the  Lower  Missouri  Valley,  inclosed  by  the  isobar  of  29.00.  Light  to 
heavy  snow,  with  southwest  to  northwest  winds  in  Colorado  and  Montana,  and  light  to^ 
heavy  rain,  with  southeast  to  northeast  winds  in  the  Upper  Mississippi  and  Lower  Mis- 
souri Valleys  and  the  Northwest.  From  the  24th  to  the  26th  it  passed  slowly  north- 
eastward to  the  Upper  Lake  region,  and,  by  the  following  morning,  became  central  over 
the  Gulf  of  Saint  Lawrence.  #Sth,  the  depression  cen  tral  off  the  southern  point  of  Green- 
land.    Godthaab,  29.42,  a  fall  of  0.33  inch,  wind  shil'ted  from  south  to  northeast.     On 
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the  30th,  this  depression  combined  with  area  XLI,  while  central  off  the  eastern  coast  of 
Greenland. 

XXXIL — ^This  depression  appear^  central  on  the  20th  in  the  Eastern  Gulf  States, 
and  during  the  day  moved  rapidly  eastward  off  the  coast;  2l8t,  probably  central  north- 
east of  the  Bermudas,  moving  thence  rapidly  northward  to  parallel  50®  north.  Changing 
its  course  slightly  to  the  west  of  north,  the  depression,  on  the  25th,  became  central  off 
the  southeastern  coast  of  Greenland.  Godthaab,  ^.26,  a  fall  of  0.50  inch,  NE.,  force  4, 
cloudy.  During  this  day  and  the  two  succeeding,  the  depression  skirted  the  eastern 
coast  of  Greenhmd  and  disappeared  on  the  27th  in  the  vicinity  of  parallel  70°  north. 

XXXIX. — Central  in  the  Saskatchewan  Valley  on  the  27th,  this  depression  moved 
southeastward  into  the  Lower  Missouri  Valley,  and  thence  northeastward  to  the  Upper 
Lake  region,  in  which  latter  district  it  was  central  on  the  29th,  inclosed  by  the  isobar 
of  29.60.  During  the  day  it  moved  eastward  to  the  Lower  Saint  Lawrence  Valley,  where 
it  was  central  on  the  morning  of  the  30th.  The  continuation  of  this  area  will  appear  on 
Chart  V  for  May,  1880. 

XL. — This  depression  passed  northeastward  from  its  position  on  the  morning  of  the 
28th,  in  about  47°  N.,  148°  W.,  to  the  northwestern  coast  of  British  America,  which  it 
entered  during  the  30th.  The  continuation  of  this  area  will  probably  appear  on  Chart 
V  for  May,  1880. 

Of  the  storms  first  appearing  over  the  Atlantic  Ocean,  the  following  brief  descriptions 
are  given: 

IV. — This  depression  is  a  continuation  of  area  XXV  of  Chart  V  for  March,  1880.  It 
was  central  on  the  Ist,  southeast  of  Newfoundland,  and  passed  northeastward  between 
the  parallels  of  45°  and  55°  N.  On  the  4th,  combined  with  area  VI,  then  central  off  the 
north wefitem  coast  of  the  British  Isles;  4th,  in  64°  30^  N.,  17°  W.,  29.10,  W.,  force  6, 
squally;  in  52°  N.,  29°  W.,  strong  NW.  gale;  in  54°  N.,  18°  W.,  hard  WSW.  to  W.  ^es, 
with  very  high  sea. 

VI. — ^Thia  depression  is  a  continuation  of  area  XXII  of  Chart  V  for  March,  1880,  cen- 
tral on  the  Ist  east  of  Greenland,  it  moved  slowly  southeastward  to  the  northern  portion 
of  the  British  Isles,  where  it  was  central  on  the  6th.  During  this  period  of  movement 
the  following  reports  show  the  influence  of  the  depression:  1st,  Stykkisholm,  28.81,  SE., 
force  9,  raining;  Thorshavn,  29.41,  SE.,  force  5,  fair;  North  Unst,  29.53,  SSE.,  force  8, 
cloudy.  2d,  Stykkisholm,  28.74,  E.,  force  7,  raining;  Thorshavn,  29.11,  SE.,  force  7, 
raining;  North  Unst,  29.38,  SSE.,  force  8,  cloudy.  3d,  Stykkisholm,  28.82,  E.,  force  7, 
cloudy;  Thorshavn,  29.03,  SW.,  force  5,  fair;  North  Unst,  29.22,  SSE.,  force  8,  cloudy. 
4th,  Stykkisholm,  29.06,  NE.,  force  4,  snowing:  Thorshavn,  28.98,  SE.,  force  7,  fair; 
North  Unst,  29.10,  S.,  force  6,  cloudy.  5th,  Stykkisholm,  29.30,  XK.,  force  7,  clear; 
Thorshavn,  28.96,  E.,  force  3,  cloudy;  North  Unst,  29.04,  S.,  force  6,  cloud v :  Monach 
Light-house,  28.81,  WSW.,  force  7,  cloudy.  On  the  6th  throughout  the  P.ritish  Isles  the 
barometer  fell  below  29.35,  with  southwest  to  northwest  winds,  and  with  rainy  or  threat- 
•ening  weather.  During  the  7th,  the  depression  moved  rapidly  southeastward  into  cen- 
tral Europe;  10th,  cxiutral  in  northeiustcrn  Turkey,  and  on  the  11th  disjipi)earcd  ea«t  of 
the  Black  Sea. 

Xll. — Tliis  wa.s  central  on  the  7th  south  of  Nova  Scotia.  It  was  aeeompanie*!  by 
northeasterly  winds  and  desiring  weather  in  the  Canadian  maritime  provinces,  except  in 
Newfoundland,  and  bv  southerly  winds,  with  rain,  near  parallel  4(J°  N. :  J?>'th,  in  47°  45'' 
N.,  40°  40^  W.,  29.74,' SSE.,  forc'e  6,  cloudy;  in  4:3°  26'  N.,  4(>°  43^  W..  'J9.79,  W.,  force 
4,  moderate  sea.  During  the  9th,  the  depression  passed  northward  Irom  near  55°  N., 
45**  W.,  and  on  the  10th  it  combined  with  area  1,  then  central  between  (Greenland  and 
Iceland. 

XVIII. — This  depression  appeared  and  was  central  on  the  11th,  in  about  45°  N.,  25° 
W.,  and,  during  this  day  and  the  following,  it  passed  southeastward  into  northern  Sj>ain, 
where  it  became  central  on  the  13th.  Bilbao,  29.65,  a  fall  of  0.14  inch,  S.,  cloudy;  Ma- 
drid, 29.74,  afall  of  0.20  inch,  S.,  28  miles  per  hour,  cloudy;  Santiago,  29.48,  a  fallof  0.09 
inch,  SE.,  raining.  It  was  central  in  Portugal  on  the  14th,  and  moved  eastward  over 
southern  Spain,  disappeiuing  on  the  15th  on  the  western  coast  of  the  Mediterranean. 

XXIII. — Central  off  the  banks  of  Newfoundland  on  the  14th,  the  depression  moved 
eastward  along  the  pamllel  of  50°  N.,  until  the  lOth,  when  it  changed  its  (X)ursei  to  the 
northeast,  becoming  centnil  on  the  19th  south  of  Iceland.  On  the  2()th,  the  depression 
moved  from  a  jwsition  southwest  of  Iceland,  northeastward  over  that  island,  and,  on  the 
22d,  combined  with  area  XXVI.  It  was  then  central  north  of  the  Faroe  Islands.  The 
following  ship  reports  give  evidence  of  the  inliuenee  of  the  depression:  14th,  in  42°  N., 
55°  W.,  NW.  and  WSAV.,  heavy  storm,  snow,  and  hail  squalls,  very  high  sea;  in  47°  N., 
32°  W.,  SW.  to  NW.,  very  stormy,  rain  and  heavy  sea;  in  51°  n!,  30^  W.,  SE.  to  SW. 
and  NW.,  strong  gales,  very  high  sea,  much  water  on  deck,  heavy  rain,  snow  and  hail 
at  intervals;  in  46°  44^  N.,  47°  20^  W.,  W.  and  NW.  strong  gales,  verv  heavy  sea.  15th, 
in  45°  N.,  46°  W.,  SW.  to  NW.,  strong  gale,  very  high  sea:  in  47°  N.,'3(J^  W.,  S.  to  NW., 
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strong  to  heavy  gale,  thunder  and  lightning  and  heavy  sea;  in  49°  K.,  34°  "\V.,  NW.  and 
WNW.,  tempoBt,  very  high  sea  and  breakers,  hail  and  rain;  in  47°  1(K  N.,  31°  25^  W., 
29.55,  WSW.,  force  C,  very  high  sea,  raining;  in  49°  33'  N.,  24°  4CK  W.,  29.76,  S.,  force 
5,  cloudy  and  threatening;  in  46°  33'  N.,  37°  23'  W.,  29.55,  NW.,  force  8,  rain  and  hail 
showers.  16th,  in  48°  05'  N.,  25°  50'  W.,  29.27,  WNW.,  force  6,  very  high  sea,  hailing; 
in  45°  35'  N.,  25°  15'  \V.,  29.48,  W.,  force  7,  very  high  sea,  rain  and  hail;  in  45°  44'  N., 
40°  14'  W.,  29.64,  W.  to  NW.,  force  8,  rain  and  hail  showers;  in  4.5°  X.,  41°  W.,  NW., 
heavy  gale,  frequent  violent  squalls,  very  high  sea;  in  45°  N.,  39°  W.,  WNW.,  wild 
hreaking  sea,  tremendous  sriualls;  in  45°  N.,  4i°  W.,  NNW.,  strong  gale,  high  sea,  heavy 
squalh) ;  in  48°  N. ,  36°  W. ,  W.  to  NNW. ,  tempest  and  hurricane,  very  high  sea,  much  water 
on  deck,  slowed  engines  lor  fourteen  hours  and  then  hove  to.  17th,  in  48°  N.,  30°  W., 
WNW.  to  WSW.,  strong,  very  high  sea;  in  44°  N.,  44°  W.,  NW.,  heavy  gale,  frequent 
violent  squalls,  tremendous  sea;  in  44°  N,,  43°  W.,  WNW.,  tremendous  squalls,  wild 
br^Jdng  sea;  in  46°  N.,  40°  W.,  W.  to  NW.  and  N.,  tempest,  very  high  sea,  much  water 
on  deck,  rain  and  hail,  slowed  engines  and  hove  to  for  six  hours;  in  48°  45'  N.,  20°  05' 
W. ,  29. 05,  SSW. ,  force  2,  raining;  in  46°  50'  N. ,  21°  30'  W. ,  29. 10,  SW. ,  force  7,  drizzling 
rain;  in  44°  50'  N.,  42°  14'  W.,  29.46,  W.  to  NW.,  force  7  to  8,  rain  and  hail  showers, 
-very  high  sea.  18th,  in  49°  05'  N.,  14°  30' W.,  29.28,  SW.,  force  0,  very  high  sea, 
showery;  in  48°  35'  N.,  17°  35'  W.,  29.21,  SW.,  force  7,  very  high  sea,  cloudy;  in  51° 
N.,  20°  W.,  SW.  to  NW.,  strong  gale,  very  high  sea. 

XXIV.— -Central  on  the  14th  in  about  50°  N.,  30°  W.,  this  depression  moved  northeast- 
ward off  the  western  coast  of  the  British  Isles  during  the  15th  and  16th,  accompanied 
by  violent  SW.  to  NW.  gales,  with  rain  and  hail  squalls.  17th,  depression  central  north 
of  the  Shetland  Isles,  followed  by  southerly  winds,  with  cloudy  or  rainy  weather  through- 
out nearly  the  whole  of  the  British  Isles.  During  this  day  and  the  following  the  de- 
pression filled  up  over  Scandinavia. 

XXXVII. — Central  on  the  25th  in  about  35°  N.,  55°  W.,  this  depression  moved  rap- 
idly northeastward  to  the  parallel  of  50°  N.,  disappearing  on  the  27th  in  an  area  of  high 
pressure,  30.30,  then  prevailing  off  the  western  coast  of  the  British  Isles. 

XLI. — This  depression  appeared  central  southeast  of  Newfoundland  on  the  28th.  In 
42°  14'  N.,  54°  04'  W.,  29.79  SW.  to  NW.,  force  3,  foggy;  in  42°  52' N.,  48°  51'  W., 
variable  winds,  five  hours  raiu.  foggy.  During  the  28th  and  29th  the  depression  moved 
northward  to  parallel  00°  N.,  and  on  the  oOth  united  with  area  XXXI,  then  central  west 
of  Iceland. 

Of  the  storms  first  ai)penring  in  Europe  the  following  brief  descriptions  are  given: 

V. — Central  on  the  Ist  over  the  North  Sea,  the  depression  moved  slowly  eastward  over 
Denmark  and  southern  Sweden,  disappearing  on  the  4th  south  of  the  Gulf  of  Finland. 

X. — Centml  in  northern  Italy  on  the  5th,  the  depression  passed  northeastward  into 
southern  Austria,  where  on  the  6th  the  central  area  was  inclosed  by  the  isobar  of  29.60. 
Passing  north  of  Black  Sea  on  the  7th,  the  depression  disappeared  during  the  8th  north 
of  the  Caspian  Sea. 

XI. — This  l)aromotric  disturbance  appeared  as  a  slight  depression  in  central  Spain  on 
the  6th.  During  this  day  and  the  following  it  moved  noilheastward  over  the  Mediter- 
ranean, being  central  south  of  Sardinia  on  the  11th,  southeast  of  Sicily  on  the  12th, 
and  disappearing  over  Asiatic  Turkey  on  the  13th. 

XVII. — This  depression  api)eared  over  northern  I^apland  on  the  10th,  and  by  the 
following  morning  was  central  east  of  the  White  Sea.  On  the  12th  and  13th  a  large  area 
of  29.40  prevailed  in  the  vicinity  of  the  Ural  Mountains  between  the  parallels  of  50°  and 
60°  N.  13th,  Ekaterinburg,  29.27,  a  fall  of  0.18  inch,  wind  shifting  from  WSW.  to  N., 
snovTing;  Tashkend,  29.56,  a  fall  of  0.24  inch,  calm,  cloudy;  Kasan,  29.56,  a  rise  of  0.03 
inch,  N.,  cloudy.  During  the  14th  and  15th  the  depression  passed  eastward  over  south- 
western Asia,  and  on  the  16th  disappeared  beyond  the  Yenisei. 

XXV. — ^This  depression  entered  the  extreme  portion  of  northern  Norway  on  the  14th, 
and  passed  slowly  southeastward  north  of  the  White  Sea,  being  central  on  the  17th  in 
northwestern  Siberia.  On  the  19th  the  depression  disappeared  eastward  beyond  the 
Yenisei. 

XXXIII. — Central  on  the  20th  southeast  of  the  White  Sea,  the  depression  continued 
the  same  direction  of  movement  until  the  following  day,  when  it  changed  to  the  north- 
east, and  on  the  22d  became  central  in  the  valley  of  the  Obi.  On  the  23d  the  depression 
disappeared  eastward  beyond  the  Yenisei. 

XXXVIII. — This  depression  first  appeared  in  southern  France  on  the  26th,  and  moved 
thence  northeastward  over  northern  Italy  and  southern  Austria,  being  central  on  the 
29th  north  of  the  Black  Sea.     On  the  30th  disappeared  over  southeastern  Russia. 

XLII. — Central  on  the  28th  over  Finland,  the  depression  passed  slowly  eastward  along 
the  parallel  of  60°  N.,  and,  on  the  30th,  became  central  in  northwestern  Siberia.  The 
oontinuation  of  this  area  will  ])robably  appear  on  Chart  V,  for  May,  1880. 

Of  the  storms  appearing  on  the  Asiatic  coast  the  following  brief  descriptions  are  given: 
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y  II. — ^This  depression  is  probably  a  continnation  of  area  XXVII,  of  Chart  Y,  for  Mareh, 

1880. 

XV. — Appeared  central  sonth  of  the  Island  of  Formosa  on  the  8th,  and  moved  thence 
northeast^^ixd,  being,  on  the  10th,  central  north  of  the  Island  of  Kinsin.  During  the 
day  the  depression  moved  sontheastward  over  Japan  and  disappeared  on  the  11th  in  about 
30<»  N.,  140°  E. 

XXX. — ^This  depression  passed  northeastward  ftom  the  province  of  Amoor  on  the  1 9thy 
disappearing  over  the  Okhotsk  Sea  on  the  20th. 

XXXIV.^^tentral  sonth  of  the  Amoor  in  the  province  of  Manchooria  on  the  2l8t,  the 
depression  moved  northeastward  over  the  province  of  Amoor  and,  on  the  23d,  disappeared 
over  the  Okhotsk  Sea.  22d,  Nikolaievsk,  29.70,  a  rise  of  0.01  inch,  wind  changed  from 
Calm  to  N£.,  cloudy.  Nertchinsk,  30.14,  a  rise  of  0.20  inch,  wind  shifted  from  ^£.  to 
WSW.,  calm,  clear. 

XXXV. — This  depression  appeared  on  the  21st  over  the  Yellow  Sea,  inclosed  by  the 
isobar  of  29.70.  At  Japanese  stations  the  winds  shifted  from  BE.  to  NE.  with  rapidly 
falling  barometer;  Nagasaki,  29.80,  a  fidl  of  0.38  inch,  ENE.,  raining,  2.21  inches  rain- 
&11  in  past  twenty-four  hours;  22d,  central  over  the  southern  portion  of  the  Japan  Sea; 
Hiroshima,  29.64,  a  tall  of  0.42  inch,  S.,  cloudy,  18.19  mm.  ramfall  in  past  twenty-four 
hours;  Nagasaki,  29.74,  a  fall  of  0.06  inch,  WSW.,  cloudy;  Tokei,  29.96,  a  &11  of  0.32 
inch,  SSW.,  raining,  21.72  mm.  rainfall  in  past  twenty-four  hours;  Wakayama,  29.64, 
a  full  of  0.53  inch,  £.,  raining,  6.50  mm.  rain£ill  in  past  twenty-four  hours;  24th,  Tokei, 
29.47,  a  fall  of  0.48  inch,  SW.,  dear;  Wakayama,  29.61,  a  fall  of  0.03  inch,  S.,  fair; 
Hiroshima,  29.65,  a  rise  of  0.01  inch,  W.,  clear;  Nagasaki,  29.77,  a  rise  of  0.03  inch, 
WSW. ,  cloudy.     During  the  24th  the  depression  disappeared  east  of  the  Island  of  Yesso. 

XXXVI. — This  depression  appeared  central  in  the  western  portion  of  the  Province  of 
Manchooria  on  the  25th;  Nertcliinsk,  29.61,  a  fall  of  0.41  inch,  calm,  cloudy;  26th,  cen- 
tral in  the  Province  of  Amoor;  Nertchinsk,  29.81,  a  rise  of  0.20  inch,  NW,,  dear;  Niko- 
laievsk on  the  Amoor,  29.76,  calm,  clear;  27th,  Nikolaievsk,  29.58,  a  fall  of  0.18  inch,  E., 
doudy;  Nertchinsk,  29.88,  NW.,  clear;  28th,  Nikolaievsk,  29.52,  a  fall  of  0.06  inch,  W., 
cloudy.  On  the  following  day  the  depression  disappeared  to  the  eastr^ard  over  the 
Okhotsk  Sea. 

XLIII. — ^This  appeared  as  a  slight  but  extensive  depression  over  northeastern  China 
and  the  Japan  Sea  on  the  29th  and  30th,  a  continuation  of  which  will  probably  appear 
on  Chart  V,  for  May,  1880. 

Ocean  icc— February  12,  1882,  in  46°  50^  N.,  47°  00^  W..  bark  Johannes  passed  two 
large  icebergs  and  large  quantities  of  licld  ice.  Febniary  IStli,  in  4(»°  N.,  49°  W.,  bark 
Nova  Scotia  passed  through  large  quantities  of  drift  ice;  2*Jd,  in  44°  60^  N.,  45°  30''  W., 
bark  Argonaut  jiassed  largo  iceberg  70  feet  high.  February  2;>(1,  the  steamship  Helvetia 
repoi  ted  having  met  with  immense  fields  of  ice  floating  northward  to  the  banks;  in  47°  N.  • 
47°  W. ,  she  was  completely  surrounded  by  ice ;  2 1  tli,  steamship  Bavarian,  in  45°  N. ,  48°  W. . 
l>aased  an  iceberg  and  large  quantities  of  drift  ice;  same  date,  in  45°  30^  N.,  49°  00'  W.^ 
steamship  St.  Germain  wiis  in  an  immense  ice-field;  21^1,  in  45°  20'' N.,  46°  00'' W.. 
steamship  New  York  City  passed  large  quantities  of  pack  ice  and  several  iceljergs  from 
00  to  300  feet  high;  26th,  in  46°  00^  N.,  47°  54^  W.,  steamship  City  of  Lincoln  pa8se<l  ice; 
same  date,  in  43°  10^  N.,  49°  00''  W.,  steamship  City  of  Paris  passed  field  ice  and  one 
small  iceberg;  in  44°  00''  N.,  49°  00''  W.,  steamship  Palestine  passed  large  quantities  of 
tield  ice  and  small  icebergs;  27th,  in  46°  20'  N.,  47°  00'  W.,  steamship  Rialto  ran  into 
a  field  of  ice  and  several  large  icebergs;  ice  being  so  heavy  stove  in  l>oth  bows,  and  was 
obliged  to  steer  SE.  for  200  miles  to  clear  the  ice;  28th,  in 4:^°  59^  N.,  48°  32^  W.,  steam- 
ship Main  passed  a  large  ice-field;  same  day,  in  46°  20''  N.,  41°  25'  W.,  steamship  Persian 
Monarch  passed  large  quantities  of  ice;  March  1st,  in  44°  40''  N.,  49°  29''  W.,  steamship 
Elbe  passed  several  icebergs  and  large  ice-fields;  March  1st,  in  43°  35''  N.,  49°  10''  W., 
steamship  Germania  passed  large  fields  of  ice.  'i'lie  steamship  Istrian  reported:  March 
1st  and  2d,  passed  through  large  quantities  of  ice,  extending  in  length  from  forty  to  fifty 
miles.  The  steamship  Kotteniam,  between  46°  30^  N.,  46°  00'  W.,  and  44°  00^  N.,  52*^ 
00''  W.,  passed  27  icebergs  and  had  to  cross  an  ice-field;  in  44°  58'  N.,  46°41'' W.,  steam- 
ship Persian  Monarch  passed  a  quantity  of  field  ice.  March  2d,  in  43°  45''  N.,  48°  40^ 
W. ,  steamship  Lake  Champlain  passed  large  quantities  of  field  ice  and  several  icebergs;  7th 
and  8th,  steamship  Oder  between  45°  09'  N. ,  48°  50^  W. ,  and  44°  52^  N. ,  50°  03^  W. ,  passed 
numerous  icebergs  and  floating  ice.  Steamer  Otranto  reported:  March  6th  (no  position 
given),  at  2  p.  m.  passed  an  iceberg  of  great  size,  and  from  that  time  up  to  10.30  p.  m. 
passeil  16  others  and  field  ice  extending  as  far  as  the  eye  could  reach;  10th,  in  47° 00^  N., 
46°  30''  W.,  steamship  Thornholme  passed  a  large  iceberg,  also  ice-field  5  or  6  miles  long; 
also  on  11th,  at  6  a.  m.,  pas.sed  two  very  Lirge  icebergs,  one  of  which  was  estimated  to  lie 
4  miles  in  length  and  was  verj-  high;  18th,  in  44°  04''  N.,  47°  53''  W.,  steamship  Ralier 
passed  several  large  icebergs;  21st,  bark  Fremad,  two  days'  sail  from  New  York,  passed 
through  large  field  of  ice.     The  steamship  Newfoundland,  at  Saint  Johns,  Newfoundland^ 
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March  28th,  reports  two  vefisels  jammed  in  the  ice  30  miles  SW.  of  Cape  Pine,  also  heavy 
ice  eveiywhere  on  the  coast;  14th,  in  43^  29^  N.,  49**  05^  W.,  steamship  Batavia  passed 
an  iceberg;  10th,  in  42*'  30^  K.,  50^  00^  W.,  steamship  City  of  Brussels  passed  a  small  ice- 
berg; 13^,  in  44°  39^  N.,  47°  36^  W.,  steamship  Devonia  passed  several  small  icebergs; 
12t£,  in  44°  09'  N.,  49°  12'  W.,  steamship  Doiiau  passed  two  icebergs;  14th,  in  42° 31'  N., 
50°  OS'  W.,  steamship  Erin  passed  an  immense  iceberg;  17th,  in  43°  36'  N.,  49°  10'  W., 
steamship  Glamorgan  passed  two  large  icebergs,  from  300  to  500  feet  long  and  100  feet 
high;  11th,  in  45°  58'  N.,  48°  40'  W.,  steamship  Iberian  passed  through  large  quantities 
of  iield-ice  and  saw  several  large  icebergs;  15th,  in  43°  47'  N. ,  49°  60'  W.,  steamship  Lake 
Manitoba  passed  three  icebergs.  March  3d,  bark  Plymouth,  in  43°  40'  N.,  50°  sfs'  W., 
passed  through  about  20  miles  of  field  ice  and  saw  several  icebergs;  lOth^  in  46°  30'  N., 
47°  30'  W.,  steamship  Limosa  passed  through  heavy  field  ice.  The  whalmg  steamer  Es- 
quimaux arrived  at  Saint  John's,  from  Dundee,  February  28th,  and  reports  having  been 
13  days  among  vast  fields  of  ice  that  stretched  SE.  and  S.  over  200  miles  from  the  New- 
foundland coast.  The  pack  caught  her  tightly  and  she  remained  in  it  until  she  drifted 
up  to  Saint  John's  Harbor.  At  last  accounts  five  steam-whalers  are  visible  from  Cape 
Spear  locked  in  the  ice  and  drifting  helplessly  southward.  Between  Cape  Race  and  Cape 
Bonavista  there  are  now  driving  southward  no  less  than  a  hundred  and  fifty  icebergs,  and 
their  rate  is  about  2}  miles  per  hour. 

TEMFEBATUBE  OF  THE  AIR. 

The  distribution  of  mean  atmospheric  temperature  over  the  United  States  and  Canada 
for  the  month  of  March,  1882,  is  exhibited  on  Chart  II  by  the  dotted  lines  in  black.  The 
table  of  mean  comparative  temperatures  in  the  lower  left-hand  comer  of  the  chart  shows 
in  the  first  column  the  average  temperature  for  the  month  from  the  various  districts,  as 
determined  from  observations  taken  at  Signal  Service  stations  during  the  month  of  March 
of  previous  years;  the  second  column  shows  the  mean  temperature  for  the  current  month ; 
the  third  column  shows  the  departure  of  the  mean  temperature  of  the  current  month  from 
the  mean  of  several  years.  The  temperature  is  above  the  normal  in  all  districts  east  of 
the  Kocky  Mountain  range,  and  below  the  normal  in  the  districts  on  the  Pacific  coast, 
except  in  Oregon  and  Washington  Territory,  where  it  has  averaged  about  8°  above  the 
mean.  It  has  ranged  from  4°  to  5°  above  the  normal  in  the  Southern  States,  Ohio  and 
Missouri  Valleys;  about  3°  above  in  the  Middle  States  and  Lake  region;  about  5°  below 
in  the  Middle  Plateau  region;  and  about  1°  below  in  California. 

Deviations  from  mean  temperature. — Under  this  heading  departures  exhibited  by  reports 
from  the  r^;ular  Signal  Service  stations  are  shown  in  the  table  of  comparative  tempera- 
tures on  the  left-hand  side  of  Chart  II.  The  following  items  of  importance,  in  connection 
with  this  subject,  are  reported  by  voluntary  observers:  Connecticut:  Southington,  mean 
temperature  varies  less  than  1°  from  the  average  of  past  twelve  years  and  has  not  been 
marked  by  extremes.  Illinois:  Riley,  mean  temperature  33°. 8  or  3°. 8  above  the  average 
of  past  twenty-one  years;  higher  mean  temperatures  occurred  in  1868,  '71,  '78,  and  '79. 
Indiana:  Vevay,  mean  temperature  50°.  27  or  7°.  47  above  the  average  for  past  seventeen 
years.  Mean  temperature  of  winter,  beginning  with  December,  1881,  and  ending  Feb- 
ruary 28,  1882,  is  41°.  23  or  7°.  9  above  the  average  winter  mean  for  past  seventeen 
years,  /oumi.- Clinton,  mean  temperature  slightly  above  the  average.  JTan^M:  Lawrence, 
mean  temperature  46°. 90,  or  about  5°.  42  abSve  the  averageof  past  fourteen  years;  mean 
temperature  for  the  month  at  7  a.  m.,  40°;  at  2  p.  m.,  55°.93;  at  9  p.  m.,  45°.85.  Yates 
Center,  mean  temperature  46°.  5,  or  8°.  4  above  the  average  of  pist  two  years.  Wellington, 
mean  temperature  47°.  4,  or  3°.  3  above  the  average  of  the  past  three  years  and  2°. 2  be- 
low the  mean  of  March,  1879.  Maine:  Gardiner,  mean  temperature  28°.  91,  or  0°.91  be- 
low the  average  of  past  fifty-six  years.  Mean  temperature  of  winter  (from  December, 
1881,  to  March,  1882,  both  inclusive)  is  24°.  35,  or  1°.24  above  the  average  of  the  past 
forty-fidx  years.  The  lowest  temperature  of  the  past  winter,  — ^27°,  occurred  January  25; 
the  lowest  on  record  at  this  place,  —40°,  occurred  in  January,  1857;  the  highest  minimum 
temperature  for  any  winter  during  that  period,  — 12°,  occurred  in  January,  1845.  Dur- 
ing the  i>ast  winter  the  temperature  fell  below  zero  on  21  dates;  during  the  winter  of 
1855-6,  on  59  dates,  and  during  the  winter  of  1841-2,  on  only  10  dates.  Maryland :  Fall- 
ston,  mean  temperature  41°. 52,  or  2°. 67  above  the  average  of  past  eleven  years;  dur- 
ing that  period  the  highest  mean,  46°.  20,  occurred  in  1871,  and  the  lowest,  32°.  £K),  oc- 
curred in  1872.  Michigan:  Thorn ville,  mean  temperature  35°. 9,  or  about  5°  above  the 
average  of  the  past  fifteen  years.  Missouri :  Saint  Louis,  Missouri  Weather  Service  reports 
mean  temperature  47°.  6,  or  about  4°  above  the  average  of  the  past  forty-five  years.  Dur- 
ing l^t  period  the  mean  of  March,  1882,  has  been  exceeded  thirteen  times;  the  highest 
mean,  56°.  5,  occurred  in  1842;  the  lowest,  27°.  5,  in  1843;  Protem,  mean  temperature 
55. 45,  the  highest  since  1 860.  New  Hampshire :  Contoocookville,  mean  temperature  31°.  5 
is  about  the  average  for  March  for  the  past  twelve  years.    New  York :  Waterburgh,  mean 
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temperature  33°.  1,  which  is  the  highest  that  has  occurred  during  the  past  eleven  year» 
with  the  exception  of  March,  1878,  mean  37°. 4;  North  Volney,  mean  temperature  51°. 59, 
or  2°.  76  above  the  average  of  past  fourteen  years.  During  that  period  the  highest  monthly 
mean,  37°. 39,  occurred  in  1^8;  lowest,  21°.  16,  occurred  in  1872.  Ohio:  North  Lewis- 
burgh,  mean  tempeniture  42°.  0,  or  3°. 3  above  the  average  of  fifty-one  years.  Pennsylva- 
nia :  Wellsborough,  mean  temperature  much  higher  than  for  any  previous  year  since  1856. 
Virginia:  Wythevillc,  mean  temperature  45°.  6,  or  3°  above  the  average  of  past  eighteen 
years.  West  Virginia:  Helvetia,  mean  temperature  44°. 68,  or  4°. 67  above  the  average 
of  the  past  six  years. 

Ranges  of  temperature  at  Signal  Service  stations. — Monthly  ranges  of  temperature  during 
the  month  of  March  varied  from  19°  to  89°  at  stations  east  of  the  Rocky  Mountains,  and 
firom  32°  to  75°  at  stations  on  the  Pacific  coast.  The  smallest  ranges  are:  Key  West,  19°; 
Port  Eads,  23°;  Punta  Rassa,  27°;  New  Orleans,  28°;  San  Francisco,  32°;  Mobile  and 
Hatteras,  33°;  Delawaue  Breakwater,  34°;  Brownsville,  Tex.,  37°;  San  Diego,  39°.  The 
largest:  Fort  Bulbrd,  Dak.,  and  Fort  Shaw,  Mont.,  89°;  Fort  Benton,  Mont., 
88°;  Bismarck,  Dak.,  87°;  Fort  Bennett,  Dak.^  84°;  Huron,  Dak.,  81°;  Fort  Assinni- 
boine,  Mont.,  and  Yankton,  80°;  Fort  Missoula,  Mont.,  and  Fort  Washakie, 
Wyo.,  78°;  Fort  Keogh,  Mont.,  76°;  Fort  Custer,  Mont.,  and  Eagle  Rock,  Idaho, 
75°.  The  daily  ranges  varied  in  the  different  districts  as  follows:  New  Eng- 
land, Mount  Washington,  36°  on  28th;  Burlington,  29°,  28th;  Boston,  28°,  20th;  New 
London,  27°,  24th.  Middle  Atlantic  States,  New  York,  24°,  19th;  Cape  May,  28°,  29th; 
Albany,  22°,  18th;  Washington,  30°,  26th;  Norfolk,  31°,  26th.  South  Atlantic  States, 
Augusta,  35°,  3d;  Kitty  hawk,  32°,  30th;  Charleston,  32°,  3d;  Savannah,  28°,  24th. 
Florida  Peninsula,  Key  West,  13°,  10th;  Punta  Rassa,  23°,  2d;  Cedar  Keys,  24°,  23d. 
Eastern  Gulf  States,  20°,  31st;  Vicksburgh,  25°,  29th;  Montgomery,  28°,  2d.  Western 
Gulf  States,  Mason,  Tex.,  39°,  30th;  San  Antonio,  Tex.,  37°,  10th;  Fort  Gibson,  34°,  1st, 
Denison,  Tex.,  33°,  28th;  Indianola,  23°,  9th;  Galveston,  16°,  9th,  29th.  Ohio  Valley 
and  Tennessee,  Knox\'ille,  35°,  2d;  Ix>uisville,  30°,  27th;  Nashville,  31°,  29th;  Colum- 
bus, 29°,  15th,  26th;  Memphis,  29°,  25th;  Indianapolis,  28°,  9th,  23d.  Lower  Lake 
region,  Rochester  and  Cleveland,  33°,  29th;  Sandusky,  30,  29th;  Oswego,  28°,  29th. 
Upper  Lake  region,  Escanaba,  33°,  23d;  Alpena  and  Port  Huron,  32°,  23d;  Duluth,  30^* 
on  24th;  Grand  Haven,  20°,  27th.  Upi)er  Mississippi  Valley,  Des  Moines,  41°,  25th; 
Keokuk,  34°,  25th;  La  Crosse  and  Saint  Paul,  31°.  3l8t.  Missouri  Valley,  Yankton, 
49°,  22d;  Fort  Bennett,  50°,  31st;  Omaha,  38°,  22d,  25th;  Leavenworth,  35°,  14th.  Ex- 
treme Northwest,  Fort  Buford,  49°,  7th;  Bismarck,  50°,  27th;  Moorhead,  42°,  24th; 
Northern  Slope,  Chevenne,  39°,  19th;  North  Platte,  42°,  24th;  FortKeogh,  44°,  21st,  30th; 
Middle  Slope,  Pike's  Peak^  25°,  21st;  Fort  Elliott,  42°,  2d;  Dodge  City,  46°,  22d.  Den- 
ver, 39°,  24th.  Southern  Slope,  Concho  and  Fort  McKavett,  41°,  30th;  Stockton,  46°, 
5th;  Fort  Griffin,  44°,  28th;  Henrietta,  31°,  28th.  Northern  Plateau,  Umatilla,  38°, 
3l8t;  Eagle  Rock,  39°,  2^M;  Fort  Missoula,  43°,  31at.  Middle  Plateau,  Winnemucca, 
36°,  31st;  Pioche,  32°,  31st;  Salt  Lake  City,  30°,  31st.  Southern  Plateau,  Prescott,  50°, 
22d;  Phaaiix,  47°,  21st;  Tucson,  44°,  31st;  LaMesilla,  50°,  2d;  Santa  F6,  32°,  21st;  Sil- 
ver City,  44°,  10th.  North  Pacilic  Coast  region,  Olympia,  25°,  12th;  Portland,  31°,  30th; 
Rosoburgh,  37°,  30th.  Middle  Pacdlic  Coast  region,  San  Francisco,  21°,  27th ;  Sacramento, 
26°,  31st;  Red  Bluff,  33°,  22d.  South  Pacific  Coast  region,  San  Diego,  30°,  23d;  Campo, 
50°,  23d;  Yuma,  39°,  29th. 

Frosts. — In  various  districts  they  were  reported  on  the  following  dates:  New  England, 
3d,  5th,  7th  to  27th,  29th,  31st;  Middle  Atlantic  States,  3d  to  9th,  11th,  13th  to  20th, 
22d  to  26th,  2Sth,  29th,  31st:  South  Atlantic  States,  11th,  14th  to  17th,  23d,  25th,  26th, 
29th;  East  Gulf  States,  11th,  14th,  22d,  23d,  29th;  West  Gulf  States,  1st,  6th  to  11th, 
13th,  21st  to  24th,  27th,  28th;  Rio  Grande  Vallev,  9th,  10th;  Ohio  Valley  and  Tennessee, 
1st,  2d,  4th  to  8th,  10th,  1 1th,  13th  to  17th,  21st  to  26th,  28th  to  31st;  Lower  Lake  region, 
2d  to 26th,  28th  to  31st;  Upper  I^ke  region,  lstto31st;  Extreme  Northwest,  1st  to 31st, 
Upper  Mississippi  Valley,  1st,  2d,  3d,  5th  to  15th,  19th  to  25th,  27th  to  31st;  Missouri 
Valley,  1st  to  16th,  19th,  21st  to  24th,  26th,  28th  to  31st;  Northern  Slope,  1st  to  13th, 
loth  to  26th,  29th;  Middle  Slope,  1st  to  30th;  Southern  Slope,  7th  to  10th;  Southern 
Plateau,  1st  to  31st;  Middle  Plateau,  1st  to  24th,  26th,  27th,  31st;  Northern  Plateau, 
1st  to  7th,  9th  to  12th,  16th  to  21st;  North  Pacific  Coast  region,  1st,  2d  to  13th,  18th  to 
21st,  23d;  Middle  Pacific  Coast  region,  3d,  4th,  9th,  19th  to  23d;  South  Pacific  Coast 
region,  1st,  4th  to  8th,  10th,  15th,  17th,  18th,  20th  to  23d.  Frosts  injurious  to  vegeta- 
tion were  reiwrted  as  follows:  Charlotte,  N.  C.,23d,  peas  entirely  killed;  peach  huds and 
wheat  injured.  25th,  further  injury  to  wheat  and  fruit  by  frost.  Charleston,  S.  C,  on 
2;M,  light  frost  damaging  strawberries  and  early  vegetation.  Sacramento  on  20th,  frost 
killing  tender  vegetation.  Coleman  CMty,  Tex.,  8th,  all  kinds  of  young  plants  and  the 
buds  of  fruit  trees  were  frost  bitten.  Henrietta,  Tex.,  9th,  peach  crop  much  iiyured  by 
severe  weather  of  past  two  days. 
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Ice. — ^Regarding  its  formation  in  the  northem  sections,  this  subject  is  considered  else- 
where in  the  Review,  under  the  head  of  *^  Ice  in  Rivers  and  Harbors."  The  following 
are  exceptional  cases  of  its  formation  in  the  southern  sections  of  the  country: 

Augusta,  Ga.,  23d;  Mason,  Tex.,  7th  and  8th:  Indianola,  9th,  10th;  Fort  Apache, 
ArLeona,  8th;  ice  formed  during  night,  an  unusual  occurrence  for  this  season  at  this  place; 
Red  Bluff,  2()th,  formed  during  night  on  quiet  water;  Ashwood,  Tenn.,  11th,  14th,  23d, 
25th;  Austin,  Tenn.,  23d,  25th;  Mur&eesborough,  Tenn.,  14th,  23d,  25th;  Coleman  City, 
Tex.,  7th. 

Low  temperaiureB, — Fort  Stevenson,  Dak.,  20th,  worst  blizzard  of  whole  winter;  21st^ 
blizzard  still  raging;  Eagle  Rock,  Idaho,  6th,  coldest  weather  ever  experienced  here  at 
this  season;  7th,  stock-men  complain  of  severe  losses  on  account  of  severe  cold  weather. 
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PRSCIFITATIOII. 

The  distribution  of  rain&ll  over  tlie  United  StstM  and  Canada  Tor  March,  1682,  as 
determiited  from  obeervatioDB  tafcen  at  over  five  hnndred  stations,  is  exhibited  on  Ch^ 
ni.  The  tableat  the  left-hand  comer  of  this  chart  shows  tlie  aTerage  monthly  rainfall, 
determined  from  the  records  of  the  Signal  BervicestatiDnsiiitheHeveial  districts,  and  the 
excess  or  deficiency  of  tain&U  as  compared  with  the  average  for  many  yeara.  Exam- 
ination of  tlie  table  shows  that  there  has  been  a  deficiency  of  lainfikll  along  the  Gnlf 
coast,  New  England,  the  Middle  States,  the  MisSDoii  Valley,  North  Pacific  Coast  region, 
and  at  the  Rocky  Mountain  stations.  The  greatest  deficiency  occurred  on  the  North 
Fodflc  coast,  where  the  monthly  rainiall  is  more  than  4.00  inches  below  the  average.  A 
slight  excess  of  rainfall  occarr^  in  the  Lake  region,  Tennessee,  the  Ohio  Valley,  Upper 
H&siseippi  Valley,  the  extreme  Northwest,  and  the  Sonth  Atlantic  States.  A  slight  ex- 
cess of  rainfall  is  also  reported  from  California.  At  the  station  on  Mount  Washington  an 
excess  of  6.03  inches  is  repoi-ted,  while  the  raiuMl  in  the  districts  of  New  England  aver- 
ages about  1.00  inch  below  the  mean  for  the  month.  It  will  beseen  from  the  chart  that 
the  area  of  greatest  lain&ll  extends  over  the  Lower  Mississippi,  the  Tennessee,  Cumber- 
land, and  Lower  Ohio  Valleys,  where  themin&ll  for  tile  month  has  ranged  tVom  6.U0  to 
10.00  inches. 

Deviationii  from  ncertigc  predpittdion. — Under  this  heading  departDres  exhibited  hy  the 
reports  IVom  the  regitluT  Signal  .Service  stations  are  shown  in  the  table  of  comparative 
monthly  rain&Ils,  as  published  in  the  lower  left-hand  comer  of  Chart  III.  The  follow- 
ing items  of  importance  in  connection  with  this  subject  are  reported  by  voluntary  ob- 
servers: Itliaois:  RUey,  monthly  precipitation,  4.f)8  inches;  has  been  exceeded  but  twice 
during  past  nineteen  yeais,  viz.,  in  1877  and  1881.  Indiana:  Vevay,  monthly  precipi- 
tation, 6.30,  or  3.37  inches  above  the  average  of  past  seventeen  years.  lovxi:  Clinton. 
monthly  precipitation  slightly  above  the  average.  KaiaaK:  Lawrence,  monthly  predp- 
itatirai,  1,62  inches,  or  0.62  inch  below  the  average  of  past  fourteen  years.  The  total 
pretdpltation  for  January,  Febraary,and  March,  1882,  is  3.  S8  inches,  or  0.79  inch  below  the 
arerage  of  the  sanie  months  for  the  same  period.  Yates  Center,  monthly  precipitation,  2. 04 
inches,  or  0.62  above  the  average  of  the  past  two  years.  Snow  fell  to  a  depth  of  3}  inches 
dnriuK  the  month,  which  is  above  the  average  of  past  two  years.  Wellington,  monthly 
rainMl,  0.i>6,  or  6.43  inch  below  the  average  of  past  three  years.  Maine:  Gardiner, 
monthly  precipitation,  5.04,  or  1.11  inches  above  the  average  of  past  Ibrty^slx  years. 
Snow&U  for  the  past  winter,  91}  inches,  or  slightly  above  the  mean;  the  smallest  winter 
snowfiill,  30J  inches,  occurred  in  1837-'8;  the  latest,  146  inches,  occnrred  in  1842^'43. 
Days  of  sleighing  during  the  past  winter  numbered  65;  avetage  for  forty-six  years,  85i[ 
tlie  least  number,  16  days,  occurred  during  the  wintras  of  1839-'40  and  1841-'2;  the 
largest  number^  136  days,  occtured  during  the  winter  of  1872--'73.  Maryland:  Follston, 
monthly  precipitation,  3.28,  or  1.30  inches  betowtheaverageof  past  eleven  years.  Dur- 
ing that  period  the  largest  monthly  precipitation,  6.40  and  7.53  inches,  occnrred  in  18T1 
and  1881,  respect ivclj':  the  amalleat,  1.70  inches,  oceurred  in  1974.  MixusnehweeUt: 
Worcester,  monthly  precipitation,  3.32  inches,  which  is  '2.78  inches  below  that  of  1881 
Mid  0.20  inch  below  the  aven^je.  The  amount  of  snowfall  (luring  the  month,  5J  inches, 
is  10|  inches  below  that  of  March,  1881,  and  is  nearly  5  inches  below  the  average.  Mig- 
tewri:  Saint  Louis,  Missouri We^er  Service  report,  monthly  precipitation,  3.^  inches, 
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or  0.35  inch  bdow  average  of  past  forty-five  yean.  Nea  Hampehire:  Contoooookville, 
monthly  8now&ll,  4  indies,  or  about  11  inches  below  the  average  of  past  twelve  years. 
New  York:  North  Volney,  monthly  precipitation,  3.12  inches,  or  0.15  inch  below  the 
average  of  past  nine  years.  During  that  period  the  largest  monthly  precipitation,  6.97 
inches,  occnrred  in  1873;  smallest,  2.00  inches,  occurred  in  1879.  Virginia:  Wytheville, 
monthly  precipitation,  3.16  inches,  or  0.14  inch  below  the  average  of  past  eighteen  years. 
West  Virginia:  Helvetia,  monthly  precipitation,  6.65,  or  1.85  inches  above  the  average 
of  the  past  six  years. 

Special  heavy  rains,  including  meUed  snow, — 1st,  Paterson,  N.  J.,  3.63  inches;  Lenoir,  N. 
C,  2.80;  Ardenia,  N.  Y.,  4.70;  Fayetteville,  Ark.,  3.00;  Hatteras,  N.  C,  3.71;  Cedar 
Keys,  Fla.,  2.38  in  1  hour  and  forty  minutes;  Kittyhawk,  N.  C,  3.75;  Mount  Washing- 
ton, 4.96.  2d,  Eastport,  Me.,  3.18.  5th,  Memphis,  a78.  7th  and  8th,  Bowling  Green, 
Ky.,  2.50  in  16  hours.  8th,  Vicksburgh,  2.66.  12th,  Forsyth,  Ga.,  2.38  in  12  hours. 
19th,  Coll^;e  Hill,  Ohio,  4.00.  20th,  Cincinnati,  2.54.  26th,  Ames,  Ik.,  2.79;  Mount 
Vernon  Banacks,  Ala.,  4.81,  from  7.15  a.  m.  to  9.30  p.  m. ;  Fort  BarranQtt%  Fla.,  2.27 in 
1  hour  and  30  minutes;  Auburn,  Ala.,  1.58  in  1  hour  and  30  minutes.  26th  and  27tli, 
Quitman,  Ga.,  6.83  in  32  hours;  Columbia,  S.  C,  3.59  in  26  hours;  Montgomery,  Ala., 
3.80.  27th,  Wilmington,  N.  C,  4.75,  of  which  3.31  fell  in  8  hours.  Augusta,  Ga.. 
4.17,  of  which  2.70  feU  in  8  hours.  27th  and  28th,  SmithviUe,  N.  C,  5.18,  of  which 
2.12  fell  in8hours;  Fayetteville,  N.  C,  8.25,  of  which  6.00  fell  from  11  a.  m.  to  10  p.  m. 
28th,  Fort  Macon,  N.  C,  5.71. 

Largest  monthly  rainfalls,  including  mdted  snow, — Cisco,  Cal.,  25.30  inches;  Summit,  CaL, 
19.30;  Alta,  CaL,  15.40;  Mount  Washington,  14.52;  Fayetteville,  N.  C,  13.38;  Tmckee, 
Nov.,  12.00;  Forsyth,  Ga.,  10.46;  Boca,  Nev.,  10.20;  Bowling  Green,  Ky.,  9.99;  Hat- 
teras, N.  C,  9.67;  Macon,  N.  C,  and  Nashville,  9.36;  Auburn,  Ala.,  9.28;  Memptds, 
9.10;  Austin,  Tenn.,  8.90;  Saint  Meinrad,  Ind.,  8.51;  Mount  Vernon  Barracks,  Ala., 
8.41;  Ashwood,  Tenn.,  8.15;  SmithviUe,  N.  C,  7.81;  Eastport  7.54;  College  HiU,  Ohio, 
7.50;  Vicksburgh,  7.41;  Auburn,  N.  H.,  7.25;  Morgantown,  W.  Va.,  7.18;  Green  Springs, 
Ala.,  7.15;  WUmington,  N.  C,  7.09;  Halifex,  N.  S.,  7.06;  Ardenia,  N.  Y.,  7.05;  Chat- 
ham, N.B.,  7.00;  Colfax,  Cal.,  6.97;  Montgomery,  Ala.,  6.82j  Augusta,  Ga.,  6.80;  Mur- 
freesborough,  Tenn.,  6.77;  New  River,  N.  C,  6.67;  Helvetia,  W.  Va.,  6.65;  Tennant, 
Cal.,  6.57;  Kittyhawk,  N.  C,  6.49;  Murphy,  N.  C,  6.40;  Portsmouth,  N.  C,  6.35; 
Sydney,  N.  S.,  and  Vevay,  Ind.,  6.30;  Littie  Rock,  6.25;  Cincinnati,  6.17;  Auburn, 
Cal.,  6.05. 

Smallest  monthly  rainfall,  including  melted  snow. — ^Benson,  Casa  Grande,  Prescott,  Texas 
Hill,  Wilcox,  and  Yuma,  Ariz.,  Indio,  Mammoth  Tank,  and  Mojave,  Cal.,  and  Fort 
Wallace,  Kans.,  none;  Laredo,  Tex.,  and  Phcenix,  Ariz.,  trace;  Key  West,  Fla.,  and 
Fort  Verde,  Ariz.,  0.01;  Fort  Davis,  Tex.,  0.03;  Kelton,  Utah,  0.05;  Yankton,  Dak., 
and  Cheyenne,  Wyo.,  0.06;  Rapid  City,  Dak.,  and  Terry's  Landing,  Mont.,  0.07;  West 
Las  Animas,  Colo.,  0.10;  Do  Sota,  Nebr.,  0.13;  Fort  Washakie,  W3'o.,and  Punta  Rassa, 
Fla.,  0.15;  Fort  Garland,  Colo.,  0.1(5;  Foley,  Mont.,  and  Fort  Collins,  Colo.,  0.17;  Denver, 
Colo.,  and  White  Water,  Cal.,  0.20;  Santa F6,  0.23;  Dodge  City,  0.24;  Fort  Stanton,  N. 


ett,  Tex.,  0..'39;  Tecoma,  Nev.,  Fort  Wingate,  N.  Mex.,  and  Lunenbiirgh,  Vt.,  0.40; 
Fort  Keogh,  Mont.,  and  I^a  Mesilla,  N.  Mex.,  0.41;  Fort  Sully,  Dak.,  0.42;  Fort  Mc- 
Dermit,  Nev.,  0.44;  Lincoln,  Nebr.,  and  Saint  Augustine,  Fla.,  0.45;  Deer  Lodge,  Mont., 
0.47;  Clay  Centre,  Kans.,  and  Fort  Lewis,  Colo.,  0.50. 

Rainy  d<iys. — The  number  varied  in  New  England  from  12  to  23;  Middle  Atlantic 
States,  12  to  19;  8outh  Atlantic  States,  4  to  17;  Florida  Peninsula,  2  to  6;  East  Gulf 
States,  7  to  14;  Wt-st  Gulf  States,  11  to  15;  Rio  Grande  Valley,  6  to  11 ;  Ohio  Valley  and 
Tennessee,  13  to  20;  Lower  Lake  region,  17  to  24;  Upper  Lake  region,  18  to  25;  Extreme 
Northwest,  13  to  19;  Upper  Mississippi  Valley,  9  to  18;  Missouri  Valley,  5  to  15;  North- 
cm  Slope,  2  to  18;  Middle  Slope,  2  to  10;  Southern  Slope,  4  to  10;  Southern  Plateau,  0 
to  7;  Middle  Plateau,  6  to  11;  Northern  Plateau,  9  to  14;  North  Pacific  Coast  region,  17 
to  23;  Middle  Pacific  Coast  region,  10  to  13;  South  Pacific  coast  region,  0  to  10. 

Clmidy  days. — The  number  varied  in  New  England  from  7  to  11;  Middle  Atlantic 
States,  5  to  14;  South  Atlantic  States,  4  to  12;  Florida  Peninsula,  1  to  3;  Eagt  Gulf 
States,  5  to  8;  West  Gulf  States,  5  to  15;  Rio  Grande  Valley,  9  to  16;  Ohio  Valley  and 
Tennessee,  6  to  15;  Lower  Lake  region,  14  to  18;  Upper  Lake  region,  11  to  18;  Ex- 
treme Northwest,  8  to  13;  Upper  Mississippi  Valley,  8  to  17;  Miasouri  Valley,  6  to  11; 
Northern  Slope,  1  to  12;  Middle  Slope,  2  to  5;  Southern  Slope,  2  to  8;  Southern 
Plateau,  1  to  8;  Middle  Plateau,  2  to  8;  Northern  Plateau,  7  to  13;  North  Pacific 
Coast  region,  14  to  15;  Middle  Pacific  Coast  region,  6  to  19;  South  Pacific  Coast  region, 
1  to  11. 

Snow. — The  dates  on  which  snow  fell  in  the  various  districts  are  as  follows:  New 
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England,  1st  to  7th,  9th  to  14th,  16th  to  27th,  29th,  30th,  31st;  Middle  Atlantic  States, 
3d,  7th,  9th  to  19th,  21stto  26th-  Ohio  Valley,  10th  tol7th,  2l8tto24th,  27th;  Lower  Lake 
legion,  3d,  6th,  7th,  8th  to  17th,  21st,  22d,  24th,  26th.  26th,  28th,  30th,  3l8t;  Upper  Lake 
legion,  2d,  4th  to  18th,  20th  to  3l8t;  Extreme  Northwest,  Ist  to  6th,  9th,  13th  to  2l8t, 
23d  to  29th;  Upper  Mississippi  YaUey,  4th  to  12th,  14th,  15th,  20th,  21st,  22d,  25th; 
MisBOori  Valley,  4th  to  12th,  14th,  15th,  16th,  19th,  20th,  21st,  23d,  24th,  26th,  28th, 
29th;  Northern  Slope,  1st  to  12th,  14th  to  20th,  22d  to  26th,  28th,  29th,  30th;  Middle 
Slope,  3d  to  10th,  18th,  20th,  26th,  27th;  Southern  Slope,  6th  to  9th;  Southern  Plateau, 
6th.  7th,  8th,  17th,  25th;  Middle  Plateau,  1st  to  10th,  13th  to  20th,  22d,  24th,  25th, 
26th;  Northern  Plateau,  2d  to  5th,  7th,  8th,  9th,  11th,  13th,  15th  to  20th,  25th;  North 
BMsific  Coast  region,  2d,  3d,  4th,  8th,  14th,  17tii,  18th,  19th.  Snow  was  also  reported 
fiom  the  following  stations  not  included  in  the  districts  named  above:  Cape  Lookout, 
N.  C,  8th;  Weldon,  N.  C,  15th;  Fort  Qaston,  GaL,  19th;  SanGorgonia,  Cal.,  17th;  Red 
Bluff,  Cat.,  10th. 

P^irticularly  heavy  or  remarkable  snow&lls  were  reported  as  follows:  Geneseo,  m., 
9th,  fhrious  snow-storm,  the  snow  attaining  a  depUi  of  eight  inches;  Muscatine,  Iowa, 
9th,  one  of  the  severest  snow-storms  ever  experienced;  Burlington,  Iowa,  9th,  heaviest 
snow-storm  of  season;  depth,  ten  inches  on  level;  all  telegraph  wires  between  this  city 
and  Chicago  were  grounded;  no  communication  East,  except  via  Saint  Paul;  Fort  Sully, 
Dak.,  5th,  6th,  very  heavy  snow-storm;  travel  over  wagon  loads  suspended;  trains  de- 
layed; Huron,  Dak.,  20th,  very  severe  snow-storm,  accompanied  by  wind  attaining  a 
velocity  of  66  miles;  snow  fell  in  blinding  sheets,  making  it  impossible  to  see  objects 
twenty  feet  distant;  at  9  a.  m.  the  wind  shifted  to  NW. ,  and  increased  from  8  to  44  miles 
in  less  than  fifteen  minutes,  and  afterward  increased  steadily  until  3  p.  m.,  when  the 
maximum  velocity  was  reached;  21st,  the  storm  continued  with  unabated  fhry  until 
after  sunset,  occasioning  great  inconvenience  and  suffering  to  immigrants  camping  on  the 
prairies;  a  number  of  cattle  perished  from  exhaustion  and  cold;  Pike's  Peak,  Colo..  26th, 
the  most  terrible  snow-storm  of  the  season  began  at  11.15  a.  m.,  and  continued  all  day; 
the  instrument-shelter,  store-room,  and  stable  were  filled  with  snow  to  a  depth  of  two 
feet;  tiie  snow  penetrated  the  openings  in  the  roof  and  ceiling,  completely  covering  the 
desk,  bed,  and  office  fioor;  27th,  snow  drifted  about  station  to  depths  of  from  ten  to 
twelve  feet. 

Largeai  morUMif  inowfaU. — Cisco,  CaL,  251  inches;  Summit^  Cal.,  193;  Truckee,  Nev., 
120.5;  Boca,  Ncv.,  102;  Alta,  Cal.,  86;  Mount  Washington,  about  66;  Carson  City.  Nov., 
50.4;  Col&x,  Cal.,  44;  Bagle  Bock,  Idaho,  34.5:  Duluth,  Minn.,  27.2;  Pike's  Peak,  Colo., 
and  Wells,  Nev.,  26.5;  Alpena,  Mich.,  Milwaukee,  Wis.,  and  Reno,  Nov.,  25;  Moorhead, 
Minn.,  24.6;  Grand  Haven,  Mich.,  about  24.5;  Saint  Paul,  Minn.,  23.8;  Battle  Mount- 
ain, Nov.,  21;  Port  Huron,  20.9;  Winnemucca,  Nov.,  20;  Eastport,  Me.,  and  Escanaba, 
Mich.,  18;  Northport,  Mich.,  17.3;  Beowawe,  Nev.,  16.5;  I^alisade,  Nov.,  16;  Blackfeet 
Agency,  Mont.,  15.2;  Orono,  Me.,  and  Newport,  Yt.,  15;  Embarras,  Wis.,  14.8;  Otega, 
Nov.,  14.1;  Lunenburgh,  Yt.,  and  Golconda,  Nev.,  13.5;  Fort  AssinniboineJ  Mont., 
13.2;  Franklin,  Wis.,  and  Saint  Yincent,  Minn.,  13;  Rockford,  111.,  12.8;  Erie,  Pa.,  12.2; 
Ashland,  Wis.,  Dextor,  Me.,  and  Elko,  Nov.,  12;  New  Shoreham,  R.  I.,  11.9;  Rowe, 
MaflB.,  11.5;  Riley,  111.,  11.3;  Wadsworth,  Nev.,  11;  Muscatine,  Iowa,  Niles,  Mich.,  and 
Bmrlington,  Yt.,  10.5;  Fort  Benton,  Mont.,  Carlin,  Nov.,  and  Rochester,  10;  Lansing, 
Mich.,  Minneapolis,  Minn.,  and  Browns,  Nev.,  9.5;  Clinton,  Iowa,  9.3;  Keokuk,  9.2; 
Lawrence  and  Holton,  Kans.,  Stafford,  Yt.,  New  Ulm,  Minn.,  and  Salt  Lake  City,  9; 
Coming,  Mo.,  Davenport,  lovra,  8.4;  Dybcany,  Pa.,  Auburn,  N.  H.,  Geneseo,  111.,  Buf- 
&Io,  and  Friendship,  N.  Y.,  8. 

Depth  of  mow  on  ground  at  end  of  month, — Colorado:  Pike's  Peak,  12  inches.  Dakota: 
Fort  Stevenson,  1  inch.  Maine:  Gardiner,  16  inches;  Orano,  2  inches;  Portland,  trace. 
Mmnaota :  Saint  Yincent,  13  inches;  Moorhead,  6  inches.  New  Hampshire :  Mount  Wash- 
ington, 41  inches;  Auburn,  1  to  2  inches.  New  York:  Waterbui]^,  traces  in  sheltered 
places.  Friendship  and  Ithaca,  trace.  Penmgylvania:  Dybeny,  patches  in  protected 
places.     Vermowt:  Burlington,  trace.     Wiaeonsin:  trace. 

Rain  or  mow  from  a  eloudlesa  sky. — Baltimore,  22d,  7.15  to  7.25  p.  m.,  light  snow  ttom 
an  apparently  cloudless  sky.  Woodstock,  Md.,  15th,  9.30  p.  m.,  rain  from  a  perfectly 
cloudless  sky. 

JSmZ.— Lynchburg,  Ya.,  8th,  4.50p.  m.,  light  shower  of  hail.  Charlotte,  N.  C,  28th, 
5.20  p.  m.,  small  hail-stones,  size  of  peas.  A  heavy  hail-storm,  which  did  a  good  deal 
of  damage  to  wheat,  is  reported  to  have  occurred  at  the  same  time  north  of  the  dty. 
Jacksonville,  Fla.,  1st,  small  hail.  Denison,  Tex.,  8th,  6.15  p.  m.,  small  hail,  lasting 
one  minute.  Little  Rock,  Ark.,  15th,  1.55  p.  m.,  small  hail  b%an  filling  and  was  soon 
followed  by  a  heavy  hail-storm;  stones  measured  three-fourths  of  an  inch  in  diameter 
and  were  almost  perfectly  spherical  in  form;  storm  ended  at  2.05  p.  m. ;  hail  also  fell  on 
27th  and  31st,  Mason,  Tex. ,  26th,  scattering  hail  of  laige  size  fell  during  thunder-storm. 
Nashville,  Teba^  17th,  6.37  to  6.40  p.  m.,  hail  of  considerable  size.    Cincinnati,  Ohio, 
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27tli,  2.30  p.  m.,  hail  size  of  peaa,  lasting  two  minutes;  27th,  a  few  large  hail-stones  fell 
between  1.20  and  2.10  p.  m.  Dalnth,  Minn.,  4th,  aheairy  &11  of  \ml  is  reported  to 
have  occurre<l  at  Newl^ndon,  four  miles  sonth  of  station.  Keoknk,  Iowa,  7th,  8  to  8.10 
p.  m.|  hail-stones  three-eighths  of  an  inch  in  diameter.  Omaha,  26th,  1.15  p.  m.,  oopions 
shower  of  hail,  size  of  peas,  lasting  three  minutes.  Springfield,  Mo.,  12th,  11.30  a.  m. 
to  12.10  p.  m.;  15th,  12.10  to  12.45  p.  m.  Huron,  Dt^.,  4th,  hail-stones  size  of  hazel- 
nuts. Colfax,  Wash.,  3d,  heavy  hail-storm  from  4  to  4.15 p.  m.  Sacramento,  Cal.,  17th, 
18th,  small  hail.  Rosebuigh,  Oreg.,  2d,  15th,  18th,  small  hail.  Portland,  Oreg.,  9th, 
4.57  p.  m.,  brisk  shower  of  hail  lasting  ten  minutes.  Point  San  Jos^,  Cal.,  i2th,  4  p.  m. 
Alexandria,  Dak.,  4th.  Fors3rth,  Gki.,  27th,  slight  fall  of  hail.  Vevay,  Ind.,  18th,  1  to 
2  p.  m.,  hail  lasting  five  minutes;  stones  measuring  from  one-fourth  to  one-half  inch  in 
diameter;  27th,  noon,  severest  hail-storm  ever  witnessed  in  this  locality;  at  12.07  p.  m., 
stones  one-fourth  inch  in  diameter  began  fitlling;  they  rapidly  increased  in  size,  varying 
from  one  to  one  and  three-fourths  inches  in  diameter,  the  largest  weighing  12  pwts. 
troy,  and  were  corrugated  and  lozenge-shaped;  many  windows  were  broken 
and  much  damage  was  done  to  shrubbery  and  to  wheat  fields;  the  dura- 
tion of  the  storm  was  four  minutes.  Charleston,  HI ,  17th,  from  11.40  to 
11.42  a.  m.,  and  from  2.23  to  2.24  p.  m.,  h^-stones  the  size  of  common 
bullets.  Swanwick,  HI.,  20th.  Morrison,  111.,  25th.  Fort  Wayne,  Ind.,  7th.  In 
dependence,  Iowa,  17th,  6  to  8  a.  m.,  severe  hail-storm.  Cresco,  Iowa,  4th.  17th.  Gut- 
tenburgh,  Iowa,  4th,  25th.  Nora  Springs,  Iowa,  4th,  25th.  Ced&T  Rapids,  Iowa,  4th, 
12th,  25th.  Holton,  Kans. ,  26th.  Yates  Center,  Kuis. ,  8th.  Gardiner,  Me. ,  10th,  30th. 
Falston,  Md.,  21st.  Deer  Park,  Md.,  15th.  Fall  River,  Mass,  3d.  Kalunazoo,  Mich., 
4th.  Niles,  Mich.,  5th.  Northport,  Mich.,  2d,  5.30  p.  m.,  hail-storm  lasting  five  min- 
utes, nearly  covering  the  ground  with  stones  as  large  as  buck-shot.  New  Ulm,  Minn., 
16th.  Corning,  Mo.,  26th,  an  excessive  rain  and  hail-storm  visited  the  section  of  coun- 
try about  20  miles  north  of  this  place.  It  is  reported  by  the  Atchison  County  papers 
that  hail  in  some  places  drifted  to  depths  of  three  and  one-half  feet.  Only  the  ed^  of 
the  storm  i>assed  over  this  place.  Protem,  Mo.,  3l8t,  3  a.  m.,  heavy  hail  seven  miles 
southeast  of  station,  doing  much  iigury  to  firuit  trees  and  gardens.  Lincoln,  Nebr. ,  26th. 
Freehold,  N.  J.,  28th.  Princeton,  N.  J.,  0th.  Fayetteville,  N.  C,  1st.  Bellefontaine, 
Ohio,  26th.  Bethel,  College  Hill,  Westerville,  and  Wooster,  Ohio,  27th.  Jacksonburgh, 
Ohio,  14th,  18th,  27th.  New  Athens,  Ohio,  27th,  2.30  p.  m.,  hail-storm  passed  over 
station  in  an  easterly  direction.  Twenty  miles  east  of  WTieeling,  W.  Va. ,  considerable 
damage  was  done  to  windows.  Dyberry,  Pa.,  8th,  21st.  WellslK)rough,  Pa.,  9th,  18th. 
Meadville,  Pa.,  27th.  Stateburgh,  S.  C,  Ist.  Austin,  Tenn.,  17th,  28th.  Murfrees- 
borougb,  Tenn. ,  1 7th,  26th.  Clarksville,  Tex. ,  5th,  8th.  Wytheville,  Va. ,  15th.  Frank- 
lin, Wis.,  4th,  17th.  Fort  Myer,  Va.,  8th.  Castro\'ille,  Tex.,  22d.  LouisviUe,  27th. 
Logansport,  Ind.,  17th.  Indianapolis,  15th.  Milwaukee,  25th.  Alpena,  Mich.,  15th. 
Burlington,  Iowa,  7th,  8.15  p.  m.,  hail  as  large  as  peas,  lasting  one  minute.  Des  Moines, 
14th,  17th.  Saint  Paul,  4th,  20th.  Madison,  Wis.,  4th.  Davenport,  Iowa,  17th.  Fort 
Missoula,  Mont.,  16th,  17th.  Dead  wood,  Dak.,  26th.  Fort  Assinniboine,  Mont.,  1st. 
Griffin,  Tex.,  6th,  8th.  Fort  Cummings,  N.  Mex.,25th,  26th.  San  Carlos,  Ariz.,  26th. 
Tucson,  Ariz.,  25th,  26th.  Silver  City,  N.  Mex.,  7th.  Winnemucca,  Nev.,  15th.  Day- 
ton, Wash.,  17th.  Umatilla,  Oreg.,  18th.  Colfax,  Wash.,  3d,  17th,  19th.  San  Fran- 
cisco, 15th,  16th,  19th.  Des  Moines,  Iowa,  14th,  hail  lasting  fourteen  minutes.  Mur- 
freesborough,  Tenn. ,  17th,  a  severe  hail-storm  passed  over  Rutherford  and  Cannon  Coun- 
ties about  7  a.  m.  The  course  of  the  storm  was  a  little  south  of  east.  In  some  places 
in  Rutherford  County  hail  fell  to  a  depth  of  eight  inches  and  the  stones  were  unusually 
large. 

Sled. — The  dates  on  which  sleet  fell  in  the  various  districts  are  as  follows:  New  En- 
gland, 1st,  4th,  5th,  6th,  10th,  11th,  18th,  19th,  2l8t,  26th,  27th;  Middle  Atlantic  States, 
8th,  9th,  15th,  17th,  18th,  19th,  21st,  22d,  27th;  Ohio  Valley.  4th,  10th;  Upper  Lake 
region,  2d,  4th  to  9th.  14th,  17th,  18th,  20th,  21st,  26th;  Upper  Mississippi  Valley,  8th, 
9th,  10th,  llJth,  14th,  20th,  23d,  25th;  Missouri  Valley,  8th,  JHh,  12th;  Southern  Slope, 
5th  to  9th;  Northern  Slope,  25th,  26th;  Middle  Plateau,  6th,  15th,  21st.  Sleet  was  also 
reported  from  the  following  stations  not  included  in  the  districts  named  above:  Fort 
Porter,  N.  Y.,  21.st;  Fort  Stevenson,  Dak.,  14th;  Fort  Supply,  Ind.  T.,  7th;  Umatilla, 
18th.  Unusually  severe  storms  have  been  reported  as  follows:  Coleman  City,  Tex., 
during  sleet-storm  on  7th,  8th,  ice  on  telegraph  lines  accumulated  to  the  thickness  of 
two  inches;  several  iron  poles  were  bent  over  by  the  weight  and  many  trees  broken. 
Graham,  Tex.,  5th  to  8th,  prostrating  telegraph  wire.  Henrietta,  Tex.,  7th,  ice  on  tele- 
graph line  one  and  a  quarter  inches  thick;  much  damage  <lone. 

BELATIVE  HUMIDITY. 

The  mean  relative  humidity  for  the  month  ranges  as  follows  in  the  several  districts: 
New  England,  from  64  to  79;  Middle  Atlantic  States,  58  to  79;  Sonth  Atlantic  States, 
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61  to  79;  Florida  Peninstila,  69  to  72;  East  Gulf  States,  66  to  78;  West  Gulf  States,  57 
to  83;  Rio  Grande  Valley,  71  to  84;  Ohio  Valley  and  Tennessee,  60  to  71;  Lower  Lake 
T^on,  69  to  78;  Upper  Lake  region,  73  to  80;  Extreme  Northwest,  69  to  90;  Upper  Mis- 
sissippi Valley,  62  to  75;  Missouri  Valley,  60  to  72;  Northern  Slope,  64  to  69;  Middle 
Slope,  40  to  56;  Southern  Slope,  41  to  74;  Southern  Plateau,  36  to  51;  Middle  Plateau, 
50  to  66;  Northern  Plateau,  60  to  79;  North  Pacific  Coast  region,  74  to  78;  Middle  Pa- 
cific Coast  region,  62  to  79;  South  Pacific  Co^  region,  37  to  72.  Hish  stations  report 
the  following  percentages  not  corrected  for  altitude:  Cheyenne,  Wyo.,  41.9;  Pike's  Peak, 
81.0;  Santa  Fe,  37.3;  Mount  Washington,  84.6. 

WINDS. 

The  prevailing  winds  during  the  month  of  March  at  Signal  Service  stations  are  shown 
on  Chart  II  by  arrows  flying  with  the  wind.  On  the  New  England  and  Middle  Atlantic 
coasts  and  over  Lakes  Ontario,  Huron,  and  Michigan  the  winds  are  northwesterly;  in  the 
South  Atlantic  States,  southwesterly;  in  the  Gulf  States,  Tennessee,  Indian  Territory, 
and  northern  Texas,  southerly;  in  ihe  Upper  Mississippi  and  Lower  Missouri  Valleys, 
northwesterly;  in  the  Plateau  regions,  variable,  but  mostly  ftom  south  to  west;  in  Cal- 
ifornia, westerly  to  northwesterly;  North  Pacifijc  Coast  region,  southerly. 

TakU  movements  of  the  air. — ^The  following  are  the  largest  total  movements  at  Signal 
Service  stations:  Mount  Washington,  26, 488  miles;  Pike's  Peak,  19,562;  Delaware  Break- 
water, 14,345;  NewShoreham,  R.L,  13,887;  Portsmouth,  N.C.,  13,686;  Hatteras,N.  C, 
13,356;  Eittyhawk,  N.  C,  12,840;  Sandy  Hook,  12,741;  Champaign,  111.,  12,433;  San- 
dusky, 12,314;  Cape  May,  N.  J.,  11,807;  Indianola,  Tex.,  11,616;  Bamegat,N.  J.,  11,532; 
Huron,  Dak.,  11,300;  Cape  Henry,  Va.,  10,953;  Milwaukee,  10,641;  Macon,  N.C.,  10,447; 
Cheyenne,  Wyo.,  10,339;  Moorhead,  Minn.,  10,215;  Grand  Haven,  Mich.,  10,182;  Prov- 
incetown,  Mass.,  10,062;  Dodge  City,  Kans.,  10,031;  Saint  Vincent,  Minn.,  10,009; 
Omaha,  10,002;  Rochester,  9,938;  Fort  Shaw,  Mont.,  9,857;  Fort  Elliott,  Tex.,  9,839; 
Eastport,  9,794;  North  Platte,  9,495;  Boston,  9,425;  Fort  Myer,  Va.,  9,258;  Davenport, 
8,960;  Erie  and  Saint  Louis,  8,950;  Alpena,  Mich.,  8,908;  Bismarck,  Dak.,  8,887;  New- 
port, R.  I.,  8,875:  BuflMo,  8,811;  Detroit,  8,800;  Cleveland,  8,776;  Fort  Assinniboine, 
Mont,  8,768;  Galveston,  8,668;  Springfield,  Mo.,  8,618;  Eagle  Rock,  Idaho,  8,609;  Fort 
Benton,  Mont.,  8,429;  Columbus,  Ohio,  8,250;  PortEads,  La.,  8,248;  Atlantic  City ,  N.  J  , 
8,190;  NewYork city,  8,176;  Springfield,  HI.,  8,157;  Louisville, 8,128;  Smithville,  N.  C*, 
8,093;  Oswego,  8,052;  Toledo,  8,019;  Fort  Buford,  Dak.,  8,008;  Umatilla,  Oreg.,  8,002. 
The  smallest  are:  Roseburgh,  Oreg.,  2,279;  Uvalde,  Tex.,  2,732;  La  Mesilla,  N.  Mex., 
2,757;  Phoenix,  Ariz.,  2,848. 

Mgh  Winds. — On  the  summit  of  Mount  Washington  the  maximum  velocity,  118  miles, 
NW.,  occurred  on  the  24th.  Velocities  of  75  miles  per  hour  or  over  occurred  as  follows: 
114  miles,  S.,  1st;  91,  NW.,  4th;  100,  SW.,  9th;  108,  NW.,  20th;  90,  NW.,  21st;  118, 
NW.,  24th;  75,  NW.,25th;  93,  SW.,  27th;  92,  SW.,28th;  90,  NW.,  31st.  On  all  other 
dates  during  the  month  velocities  reached  or  exceeded  50  miles  per  hour,  with  the  ex- 
c^on  of  5th,  12th,  15th,  16th,  17th,  22d.  On  the  summit  of  Pike's  Peak,  Colo.,  the 
maximum  velocity,  92  miles,  N.,  occurred  on  20th.  Other  high  velocities  occurred  as 
follows:  60,  NW.,  1st;  60,  SW.,  3d;  58,  SW.,  4th;  58,  SW.,  10th;  56,  SW.,  11th;  58, 
SW.,  16th;  60,  SW.,  17th;  50,  SW.,  19th;  78,  N.,  2l8t;  62,  SW.,  25th;  62,  NW.,  28th; 
66,  NW.,  29th.  Other  stations  reporting  velocities  of  60  iniles  per  hour  or  over  are  as 
follows:  Umatilla,  Oreg.,  52,  W.,  28th;  Fort  Assinniboine,  Mont.,  66,  W.,  28th;  Fort 
Benton,  Mont.,  60,  W.,  1st;  Fort  Shaw,  Mont.,  51,  SW.,  27th,  and  57,  SW.,  28th;  Helena, 
Mont,  66,  SW.,  28th;  Fort  Custer,  Mont.,  64,  W., '28th;  Fort  Keogh,  Mont.,  50,  W.,  28th; 
Cheyenne,  Wyo.,  62,  NW.,  28th;  Fort  Washakie,  Wyo.,  60,  W.,  28th;  Huron,  Dak.,  50, 
Nw.,5th,  and  66,  NW.,  20th;  Palestine,  Tex.,  60,  S.,  18th;  Indianola,  Tex.,  53,  N.,21st; 
Rochester,  N.  Y.,  60,  N.,21st;  Columbus,  Ohio,  64,  W.,  21st;  Champaign,  HI.,  60, SW., 
9th;  Delaware  Breakwater,  Del.,  52,  SE.,  1st;  Cape  Henry,  Va.,  62,  NW.,  13th;  Kitty- 
hawk,  N.  C.,50,  N.,  24th. 

Local  8torm8. —-Savannah,  Ga.,  28th,  during  the  morning  a  tornado  passed  through  the 
counties  of  I^ngham,  Washington,  Bibb,  and  Randolph,  of  this  State.  Its  track  was 
about  half  a  mile  wide,  and  it  passed  from  west  to  east.  Several  lives  were  lost;  trees, 
fences,  houses,  and  telegraph  poles  were  blown  down.  Columbus,  Ohio,  2l8t,  severest 
storm  experienced  for  years  passed  over  city  at  5  a.  m.  The  wind  continued  to  blow  a 
gale  all  day;  maximum  velocity,  54  miles,  W.,  was  reached  at  5. 16  p.  m.  A  large  num- 
ber of  buildings  in  course  of  construction  were  damaged;  outhouses,  fences,  signs,  etc., 
were  blown  down.  Cleveland,  9th,  8.35  p.  m. ,  during  a  severe  storm  Saint  Mary's  Cath- 
olic Church  was  unroofed;  a  store  on  Broadway  had  its  front  blown  in  and  considerable 
oilier  damage  of  minor  nature  was  done  in  the  city;  27th,  severe  storm;  between  12.30 
and  1  p.  m.  rain  fell  in  torrents.  A  new  frame  building  was  blown  over  and  crushed; 
another  was  moved  two  feet  from  its  foundation;  a  frame  store  was  also  blown  down; 
trees  were  uprooted,  windows  broken,  and  lumber  piles  were  scattered.    A  high  wall, 
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tiic  ruins  of  a  recently  burned  building,  was  blown  down,  crashing  through  the  roof  of 
the  adjoining  building  to  the  collar  and  completely  wrecking  it.  Sandusky,  27th,  9 
p.  m.,  heavy  inky  clouds  came  up  from  nortiliw^,  accompanied  by  lightning  and  thun- 
der. As  the  storm  approached  it  moved  around  to  the  northward  and  apparently  only 
the  edge  of  it  touched  the  city.  At  Kelly's  Ishmd  much  damage  was  done  to  a  building 
in  course  of  construction.  Buffiilo,  27th|  severe  storm  reported  from  localities  sooth  of 
station;  consideiable  damaoe  was  done.  Saint  Louis,  21st,  one  of  the  fiercest  galea  that 
has  ever  visited  this  city;  Sxe  wind  blew  in  violent  puffs;  mayimum  velocity,  42  miles; 
very  little  damage  was  done.  Springfield,  HI.,  21st,  strong  gale;  a  house  in  oouzae  of 
construction  and  nearly  completed  was  entirely  demolished;  a  few  others  were  nnioofed 
and  many  others  were  blown  down.  Omaha,  20th,  severe  gaJe;  several  signs  were  torn 
i'rom  their  fastenings ;  a  wagon  was  upset  in  the  street.  Fort  Washakie,  Wyo. ,  28th,  very 
severe  gale;  fences,  outhouses,  etc,  were  blown  down;  some  new  stables  had  roo&  blown 
off;  the  Signal  Service  instrument  shelter  was  badly  damaged.  This  storm  is  considered 
by  the  inhabitants  to  have  been  the  severest  experienced  for  many  years.  Fort  Coater, 
Mont.,  28th,  gale  from  the  west;  maximum  velocity,  64  miles  at  4.15 p.  m. ;  theaky  waa 
completely  obscured  by  clouds  of  dust  and  pebbles;  the  west  end  of  the  post  hoepital 
was  d^nolished  and  carried  fifty  ysuxLs;  the  porch  of  the  barracks  was  thrown  by  ^e 
wind  on  the  roof  of  the  building;  outhouses  were  overturned  and  fences  blown  down. 
Saint  Meinrad,  Ind.,  27th,  violent  gale;  many  forest  and  fruit-trees  blown  down.  "Pott 
Wayne,  Ind.,  20th,  10.30  to  11.30  p.  m.,  severe  storm;  buildings,  fences,  etc,  blown 
down.  Saint  Louis,  Missouri  Weather  Service  reports:  At  3  p.  m.  on  the  26th  a  small 
tornado  formed  a  short  distance  southwest  of  Hamansville,  Polk  County,  and  passed 
north  of  east  through  Elkton,  Hickory  Coxmty .  Several  houses  were  destroyed ;  no  Uvea 
were  lost,  but  in  some  cases  severe  ii\j  uries  were  inflicted.  New  Haven,  Conn. ,  4tfa,  strong 
gale;  trees,  fences,  and  signs  blown  down.  Monroe,  La.,  26th,  violent  hurricane^  doing 
much  damage;  several  gin-houses  and  cabins  were  destroyed;  damage  estimated  at  $25, 000; 
several  n^roes  reported  killed. 

Reports  from  counties  in  southern  Alabama  and  Georgia  show  that  a  violent  and  de- 
structive tornado  occurred  in  that  section  on  the  night  of  the  27th.  In  Butler  County, 
Ala.,  some  fifteen  or  twenty  residences  were  either  unroofed  or  entirely  destroyed;  a 
number  of  persons  were  more  or  less  injured.  The  tornado  passed  through  the  upper 
IKirt  of  Henry  County  between  9  and  10  o'clock.  A  farmer  living  in  the  track  of  the 
8torm  was  instantly  killed  by  the  falling  timbers  of  his  house,  and  his  wife  seriously,  if 
not  fatally,  ii\jiircd.  On  this  and  other  farms  westward  there  was  a  total  destruction  of 
all  the  dwellings,  gin-houses,  and  engine- works.  In  Dallas  County  the  storm  was  espe- 
cially destructive.  In  a  small  place  called  Liberty  Hill  every  building  is  reported  to 
have  been  destroyed  and  a  number  of  persons  killed.  On  plantations  lying  east,  south, 
and  -Nvcst  oi'  Relnia  houses  were  blown  to  pieces,  trees  uprooted,  fences  blown  down,  and 
general  destruction  was  caused  by  the  terrific  force  of  the  wind.  In  "East  Selma  a.  num- 
ber of  large  buildings  were  demolished.  In  Black  Creek  bottom  numerous  trees  were 
broken,  their  trunks  being  carried  many  feet  and  the  boughs  taken  up  and  deposited 
iu  fields  hundreds  of  yards  distant.  In  the  East  Selma  cemeteries  great  damage  was 
done  to  the  monuments  and  shade  trees;  shrubbery  and  fences  were  laid  low.  In  Bar- 
l)our  County,  Ala.,  the  track  of  the  tornado  was  about  a  mile  in  width.  It  literally 
swept  eve.r^'thing  before  it — trees,  fences,  and  houses — leaving  them  in  utter  ruin.  In 
this  county  oiic^  man  was  killed  and  several  were  seriously  injured.  On  one  faim  every 
h(»use  was  blown  away;  on  another  all  the  buildings  with  the  exception  of  the  residence 
were  destroyed.  Many  other  farms  suffered  to  a  greater  or  less  extent.  A  Methodist 
church  at  White  Pond  was  torn  to  pieces;  even  the  sills  upon  which  it  stood  were  re- 
moved. In  Ri(rhards's  settlement  several  lives  were  lost  and  many  persons  were  injured. 
The  ba<xgage  and  passenger  cars  on  the  Clayton  liailroad  were  thrown  fix)m  the  track  and 
wrecked.  The  southwestern  part  of  Lee  County  suffered  considerable  damage;  many 
residences  were  completely  destroyed,  several  lives  were  lost,  and  many  persons  were  in- 
jured  more  or  less  seriously;  one  man  was  instantly  killed.  The  tornado  crossed  the 
tnujk  of  the  Southwestern  Railroad  within  three-quarters  of  a  mile  of  the  town  of  Smith- 
ville,  Ga.  In  this  vicinity  hundreds  of  tall  and  massive  pines  were  uprooted,  and  fences 
in  the  ncighborhooil  were  leveled.  On  a  ])lantation  three  cabins  were  entirely  demol- 
ished, while  a  fourth,  distant  about  one  hundred  yards,  remained  intact.  The  dwelling 
on  this  place,  a  strongly-built  two-story  frame  structure,  had  the  part  facing  the  east, 
together  with  attached  sheds,  entirely  demolished,  while  the  front,  though  severely 
wrenched,  remained  standing.  The  owner  of  this  dwelling  states  that  he  noticed  a  great 
stillness  and  warmth  in  the  atmosphere  at  11  p.  m.  About  half  an  hour  later  he  heard 
a  roaring,  rushing  sound,  similar  to  that  of  several  trains  passing  at  full  speed.  In  a 
few  minutes  vivid  flashes  of  lightning  followed  each  other  in  rapid  succession;  then  large 
hailstones  began  to  fall;  the  roar  iiicreiised;  the  house  began  swaying  and  in  a  few  mo- 
ments came  down  with  a  crash.     The  occupants  narrowly  escaped  with  their  lives  to  a 
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cabin  about  a  hundred  yards  distant.  At  this  time  rain  was  falling  in  torrents,  accom- 
panied by  such  rapid  flashes  of  lightning  as  to  be  almost  continuous.  The  stock  of  the 
plantation  wa»  dispersed.  A  strong  log-hut  about  twenty  yards  northward  of  the  dwell- 
ing was  crushed,  while  a  light  frame  structure  about  fifteen  yards  southeast  was  not 
harmed.  A  colored  man  on  a  neighboring  plantation  was  killed  by  lightning.  At  this 
point  the  track  of  the  tornado  was  about  half  a  mile  wide,  and  its  course  a  little  north 
of  east.  Most  of  the  trees  blown  down  on  the  southern  edge  lay  about  southeast  and 
mxtUkwestt  their  tops  pointing  to  the  southeast;  on  the  northern  edge  some  were  noticed 
to  lay  with  tops  to  north  and  northwest,  and  others  just  the  reveise.  It  was  also  noticed 
that  in  some  places  the  trees  were  twisted  off  and  uprooted,  pointing  in  every  direction, 
some  apparently  sucked  in,  others  blown  outward.  One  observer  claims  to  have  wit- 
nessed the  funnel  shape  of  the  roaring  mass,  and  states  that,  by  the  aid  of  the  incessant 
lightning,  tree-tops,  planks,  and  dibria  could  be  seen  whirling  around  at  a  great  height; 
in  places  some  tall  trees  within  a  short  ^pace  of  the  immediate  track  h^  only  l£eir 
tops  taken  off,  while  in  others  trees  were  torn  up  by  the  roots.  The  i>ath  of  the 
tornado  clearly  showed  the  bounding  nature  of  the  whirling  mass,  and  that  it  did 
not  cling  closely  to  the  earth.  Right  in  the  track  a  clump  of  trees,  a  line  of  fence, 
or  a  house,  would  remain  untouched,  while  to  the  east  or  west  everything  would  be 
sw^t  dean.  In  some  places  an  upward  and  downward  curve  could  be  detected  in  its 
couise;  here  a  mass  of  trees  were  leveled  to  the  ground,  and  there  a  cluster  with  only 
their  tops  broken  off.  Reports  from  Bulloch  County  show  the  tornado  to  have  passed 
over  a  portion  of  that  county,  sweeping  nearly  everything  in  its  path.  At  Sandersville, 
Gft.,  on  the  27th,  a  tornado  passed  over  the  coxmty  about  11  a.  m.,  causing  much  destruc- 
tion. A  number  of  persons  were  seriously  ii\jured  by  the  blowing  down  of  houses.  A 
school-house,  at  Whidden  settlement,  was  blown  down,  the  teacher  and  several  children 
were  ii\jured.  With  the  exception  of  the  destruction  of  some  fencing  and  shade  trees, 
Sandersville  escaped.  At  Raynesborough,  Ga.,  27th,  a  destructive  wmd  swept  over  the 
county,  four  or  five  miles  northeast  of  this  place.  Within  the  path  of  this  storm  a 
house  was  blown  to  pieces,  killing  one  child.  No  other  personal  ii\jury  is  reported, 
Although  houses  are  said  to  have  been  destroyed  on  every  plantation  within  its  course. 
All  the  public  roads  are  seriously  obstructed  by  fallen  trees.  Macon,  Ga.,  27th,  a 
tornado  did  considerable  damage  to  property  near  here,  and  along  the  railroad  as  far  as 
Sandersville,  dwellings,  bams,  gin-houses,  cabins,  and  trees  were  destroyed.  No  fatal 
accidents  are  reported.  The  tornado  was  very  violent  and  its  track  was  about  a  thousand 
yards  wide;  it  moved  from  west  to  east. 

VEEinCATIONS. 

IndicaiionB. — ^The  detailed  comparison  of  the  tri-daily  indications  for  March,  1882, 
with  the  tel^raphic  reports  for  the  succeeding  twenty-ibur  hours,  shows  the  general 
average  percentage  of  verifications  to  be  86.66  per  cent.  The  percentages  for  the  four 
eleonents  are:  Weather,  81.91;  Direction  of  the  Wind,  83.33;  Temperature,  90.46; 
Barometer,  90.86  per  cent.  By  geographical  districts  they  are;  For  New  Ikigland, 
86.56;  Middle  Atlantic  States,  89.89;  South  Atlantic  States,  86.36;  East  Gulf  States, 
83.77;  West  Gulf  States,  81.92;  Lower  Lake  region,  89.06;  Upper  Lake  r^on,  88.59; 
Tennessee  and  the  Ohio  Valley,  91.36;  Upper  Mississippi  Valley,  86.43;  Lower  Mis- 
souri Vf^ey,  80.48;  Northern  Pacific  Coast  region,  81.94;  Middle  Pacific  Coast  region, 
93.14;  Southern  Pacific  Coast  region,  93.14. 

There  were  88  omissions  to  predict  (31  being  due  to  the  absence  of  reports  from  the 
Pacific  coast)  out  of  3,813,  or  2.30  per  cent.  Of  the  3,725  predictions  that  have  been 
made,  143,  or  3.84  per  cent.,  are  considered  to  have  entirely  failed;  148,  or  3.98  per 
cent.,  were  one-fourth  verified;  395,  or  10.60  per  cent.,  were  one-half  verified;  207,  or 
5.56  per  cent.,  were  three-fourths  verified;  2,832,  or  76.02  per  cent.,  were  ftdly  justified, 
80  &r  as  can  be  ascertained  by  the  tri-daily  reports. 

Oautionary  signals. — One  hundred  and  seventy-four  cautionary  signals  were  displayed 
during  the  month  of  March,  of  which  162,  or  93  per  cent,  were  justified  by  winds  of 
twenty-five  miles  i>er  hour,  at,  or  within,  100  miles  of  the  station.  Sixty-four  off-shore 
signals  were  displayed,  of  which  55,  or  8i6  per  cent.,  were  fully  justified;  58,  or  90  per 
cent.,  were  justified  as  to  direction;  and  61,  or  95  per  cent.,  were  justified  as  to  velocity. 
Two  hundred  and  thirty-eight  signals  of  all  kinds  were  displayed,  of  which  ^17,  or  92 
por  cent.,  were  justified.  Twenty-five  cautionary  signals  were  changed  to  off-shore 
si^ials.  The  above  does  not  include  signals  ordered  at  sixty-idne  £splay  stations, 
iniere  the  velocity  is  estimated  only.    Twenty-nine  signals  were  reported  late. 

NAVIQATION. 

stage  of  water  in  rivers. — In  the  table  on  the  right-hand  of  Chart  m  are  given  the 
highest  and  lowest  stages  of  water,  as  observed  at  Signal  Service  stations,  during  the 
month  of  March.    At  stations  on  the  Mississippi  it  wul  be  seen  that  the  water  remains 
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above  the  danger-line  at  Cairo  and  Vicksbargb,  and  is  only  four  inches  below  the  dan- 
ger-line at  Memphis.  The  readings  of  the  highest  water  daring  the  month  at  stations 
on  the  Lower  Mississippi  were  as  follows:  Cairo,  51  feet;  on  the  1st,  or  11  feet  above 
the  danger-line.  Memphis,  36  feet,  on  the  6th,  7th,  9th.  Vicksbargh,  48  feet  0  inches 
on  20th,  or  8  feet  9  inches  above  the  danger-line.  The  highest  at  New  Orleans  oe- 
curred  on  the  27th,  when  it  was  but  5  inches  l)elow  the  high-water  mark  of  1874.  The 
Red  River  was  highest  at  Shreveport  on  the  10th,  11th,  12th,  when  it  was  31  feet  1  inch, 
or  1  foot  above  the  danger  line;  it  was  the  lowest  on  the  31st.  The  Ohio  River  rose 
during  the  latter  part  of  the  month,  but  did  not  reach  the  dange]:-lin6;  it  was  highest 
at  Cincinnati  on  the  25th,  at  Louisville  on  the  26th,  at  Pittsburgh  on  the  22d.  The 
Cumberland  was  highest  at  Nashville  on  the  11th  and  13th,  when  it  was  3  feet  9  inches 
above  the  danger-line.  The  Upper  Mississippi  rose  slowly  during  the  month,  between 
La  Crosse  and  Saint  Louis,  and  was  highest  at  Keokuk  anil  Davenport  on  the  31st. 

Ice  in  rivers  and  harbors. — Hudson  River:  Albany,  Ist,  ice  broke  up  in  river;  3d,  river 
free  of  ice.  First  steamer  of  season  left  this  city  for  New  Baltimore,  to-day;  5th,  river 
free  of  ice  from  Troy  to  New  York;  navigation  practically  open  for  this  season;  10th, 
first  arrival  by  river  from  New  York.  New  York  City,  9th,  navigation  opened;  first 
steamer  from  Troy  arrived  to-day.  Mohawk  River:  Albany,  Ist,  ice  broke  up  in  river 
and  passed  this  city  this  evening.  Connecticut  River:  Sprin^eld,  Mass.,  2d,  fioating  ioe 
in  river.  3d,  river  clear  of  ice.  Genesee  River:  Rochester,  28th,  first  boat  of  season  ar- 
rived to-day.  Detroit  Rivei-:  Detroit,  2d,  ice  along  shore  in  river;  13th,  steamer  City 
of  Detroit  loft  for  Cleveland;  first  departure  of  season.  Lake  Erie:  BuflG%lo,  26th,  the 
propeller  New  York,  arrived  from  Cleveland;  the  earliest  arrival  for  many  years. 
SaiiU  iM^prence  River:  Cape  Vincent,  N.  Y.,  3d,  ice  breaking  up  and  going  out  of  river 
and  lake  at  this  place.  Lakd  Superior:  Manxuette,  3d,  ice  moved  out  of  harbor;  4th,  ioe 
moved  back  into  harbor;  Duluth,  Minn.,  1st,  all  ice  went  out  into  the  lake  during  the 
night;  4th,  ice  driven  back  during  the  evening;  5th,  lake  filled  with  ice;  10th,  ioe 
moved  out  about  one-fourth  mile;  18th,  ice  mov^  out  about  one-half  mile;  navigation 
resumed;  tugs  with  freight  and  passengers  left  for  northern  ports;  20th,  ioe  driven  back 
again,  damaging  the  old  breakwater.  Lake  Michigan:  Milwaukee,  8th^  navigation  prac- 
tically open.  Northport,  3l8t,  no  ice  to  be  seen  in  lake;  navigation  fi&urly  open.  Mcmi- 
iowoc  River:  Manitowoc,  Wis.,  4th,  ice  broke  in  river;  7th,  river  frozen;  15th,  river 
open.  Lake  Huron:  Alpena,  2d,  ice  broken  in  bay  and  river;  navigation  open.  Port 
Huron,  23d,  steamer  Flora  left  city  this  a.  m.  for  northern  ports;  the  earliest  departure 
for  years.  Yellowstone  River:  Fort  Buford,  Dak.,  29tli,  ice  broke  in  river  at  10  p.  m. 
Fort  Keogh,  Mont. ,  28th,  river  open.  Terry's  Lauding,  25th,  river  open ;  2Gth,  ice  gorged 
in  shallow  places.  Foley,  Mont.,  28tli,  ice  broke  in  river  during  night.  Iron  Butte, 
29th,  ice  broke  in  Upper  Yellowstone  to-day,  "sweeping  out  about  100  feet  of  Northern 
PaciGc  dike.  Mimnxippi  Rivej':  Burlington,  4th,  navigation  opened;  first  boat  of  sea- 
son passed  city  at  5. 45  p.  in.;  11th,  first  passenger  steamer  from  Saint  Louis  touched 
this  city  on  her  upward  trip  to  La  Crosse.  Keokuk,  6th,  navigation  open;  first  raft  of 
season  piissed  to-day;  18th,  first  northward  bound  steamer  passed  to-day!  Ija  Crosse, 
3d,  river  opened;  4th,  navigation  resumed;  .steamer  arrived  from  Fountain  City;  ferry- 
boats making  regular  trips.  Saint  Paul,  9th,  ice  broken  in  places;  23d,  ice  breaking  up 
in  river  and  moving  down  stream;  24th,  ice  gorge  in  river;  26th,  ice  gorge  at  6.30  p.  m. ; 
27th,  29tli,  river  full  of  floating  ice.  Missouri  River:  Yankton,  4th,  ice  broke  in  river; 
8th,  river  frozen;  17tli,  ice  broke  in  river.  Leavenworth,  9th  to  12th,  slush  ice  in 
river;  l!^th,  river  clear  of  ice;  26th,  steamer  Red  Cloud  from  Saint  Louis  to  Fort  Ben- 
ton passed  to-diiy.  Tongue  Kirtr:  Fort  Keogh,  Mont.,  25th,  ice  broke  in  river.  Powder 
River:  Foley,  Mont.,  24th,  ice  broke  in  river  at  8  a.  m.  Cohossee  River:  Gardiner, 
Me.,  28th,  a.  m.,  ice  started  from  mouth  of  river  above  the  bridge.  29th,  river  clear  of 
ice  to  cove  II  miles  below  the  bridge. 

Floods. — The  excessive  rainfall  in  the  centnil  Mississippi  and  Ohio  Valleys  and  in 
Tennes.see,  during  the  month,  has  caused  a  continuation  of  the  damaging  floods,  espe- 
,  cially  in  the  Mississippi  Valley  south  of  Cairo.  At  this  station  the  water  was  51  feet  on 
the  gauge  on  March  1st.  This  is  11  feet  above  the  danger  line.  The  obsers^er  at  that 
station  reports  that  the  Mi.s.si.ssii)pi  and  Ohio  remained  above  the  level  in  places  until 
March  2d.  After  that  they  began  to  recede  from  the  top  of  the  city's  embankments. 
An  overflow  was  prevented  only  by  the  construction  of  a  bulkhead  on  the  top  of  the 
levee,  and  extending  it  around  the  city.  This  bulkhead  was  constructed  by  driving 
short  stakes  into  the  earth  at  intervals  of  6  feet,  and  nailing  planks  to  the  uprights. 
Against  this  an  eml)anknient  of  earth  was  thrown  on  the  side  from  the  river.  Tlie 
sipe-water  referred  to  in  February  report  continued  to  rise  until  the  22d,  when  it 
reached  its  maximum,  the  highest  ever  kno^vn,  almo.st  the  whole  city  being  under 
water.  On  the  27th  of  March  the  water  had  fallen  to  41  feet  and  1  inch  on  the  gauge, 
and  was  low  enough  to  permit  of  the  opening  of  the  sewers.  The  damage  done  in  the 
inundated  region  is  much  greater  than  was  at  first  estimated.     All  railroads  leading 
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from  the  city  were  under  water;  passengers  leaving  the  city  were  compelled  to  take  pas- 
sage in  boats  in  order  to  reach  the  trains.  About  four  thousand  snflferers  in  Alexandria 
and  Pnlaski  Counties  have  received  radons  issued  by  the  Government.  The  observer  at 
Memphis  reports,  on  the  6th,  the  river  is  36  feet  above  low  water  of  1872,  which  is  the 
highest  on  record;  7th  and  9tli,  river  36  feet;  10th,  river*  falling  slowly.  Reports  indi- 
cate that  the  present  flood  in  the  Lower  Mississippi  is  more  extensive  and  destructive 
than  the  floods  of  1862,  '67,  and  '74.  The  river  ranges  from  10  to  20  mUes  in  width 
from  Curo  southward  to  New  Orleans;  but  the  region  of  greatest  damage  lies  between 
yioksbnrgh  and  Memphis.  The  observer  at  Yicksbnrgh  reports:  12th,  river  rising; 
levee  on  Louisiana  side  of  river  opposite  station  and  protecting  Delta,  La.,  is  in  immi- 
nent danger  of  being  broken;  13tJi,  river  rising;  much  distress  reported  Atom  Yazoo  and 
Sunflower  Valleys  above  station;  entire  country  overflowed;  14th,  river  very  high; 
lower  Levee  street  under  water;  refugees  from  overflowed  districts  arriving  in  city; 
15th,  river  still  rising;  levee  on  opposite  side  of  river  gone;  break  150  yards  wide;  a  few 
houses  were  swept  away.  The  river  reached  its  maximum  height,  48  feet  9  inches,  on 
the  20th;  21st,  river  falling.  Reports  from  White  River,  Clxwendon,  Ark.,  state  that 
the  back  water  from  the  Mississippi  extends  to  a  distance  of  a  hundred  and  thirty-flve 
mUes,  and  that  the  entire  country  intervening  is  under  water.  The  river  is  2  feet  higher 
than  was  ever  known  before.  The  river  reached  its  highest  point  at  New  Orleans  on 
the  27th,  when  it  was  5  inches  below  the  high-water  mark  of  1874. 

The  overflow  in  Concordia  Parish  extends  flrom  the  Black  to  the  Mississippi  River,  a 
distance  of  35  miles;  in  Tensas  Parish,  from  Tensas  River  and  Bayou  Macon  to  the 
Mississippi  River,  a  distance  of  30  miles;  in  Franklin  Parish,  from  Tensas  west  to  the 
Ouachita  River,  a  distance  of  10  miles;  in  Madison  Parish  flrom  Bayou  Macon  to  the 
Mississippi  River,  a  distance  of  35  miles;  in  East  Carroll  Parish  from  Bayou  Macon  to 
the  Mississippi  River,  10  miles.  The  flood  extends  to  the  Ouachita  River,  a  distance  of 
15  miles.  The  Tensas  River,  since  Saturday,  has  risen  5  feet,  and  is  still  rising  at  the 
rate  of  11  inches  in  twenty-four  hours.  Along  the  Tensas  and  Bayou  Macon  the  water 
is  3  feet  higher  than  in  1875,  and  the  unprecedented  flow  is  accounted  for  by  the  bre^u 
in  the  levees  at  Milliken's  Bend  and  Goodrich  Landing.  Natchez,  Miss.,  24th,  reports' 
from  the  Tensas  River  and  its  tributaries  are  more  distressing  every  day.  The  water  is 
two  and  a  half  feet  higher  than  in  1874,  and  is  rising  at  the  rate  of  five  inches  in  twenty- 
foor  hours.  Reports  from  Yazoo  City,  15th,  state  that  the  water  rose  in  the  river  six 
Mdd  a  half  inches  in  the  past  twenty-four  hours,  while  the  back  water  is  rising  more 
rapidly.  The  current  of  the  Yazoo  is  running  up  stream  to  Satartia,  twenty-four  miles 
below  here.  Greenwood,  200  miles  above  here,  is  covered  with  water,  and  the  last  boat 
brought  the  news  that  the  citizens,  white  and  black,  were  taking  refuge  on  the  second 
floor  of  the  court-house.  Greenwood  was  not  covered  by  the  overflow  of  1867.  Reports 
from  Fort  Adams,  Miss.,  15th,  state  that  there  has  been  for  several  weeks  a  continued 
rise  of  the  river  at  this  point,  of  from  three  to  four  inches  every  twenty-four  hours,  up 
to  Sunday,  the  12th  instant,  when  it  reached  the  high- water  mark  of  1874.  Since  then 
the  rise  bias  been  partially  checked,  being  only  one  inch  in  the  last  twenty-four  hours. 
The  river  is  now  about  four  inches  above  the  high  water-mark  of  1874.  The  prospects 
for  crops  in  the  hills  are  not  as  promising  as  they  might  be.  Work  is  veiy  backward, 
owing  to  the  continued  rains.  Farmers  have  had  but  very  little  good  weather  to  pre- 
pare K>r  planting,  and  the  general  outlook  is  rather  gloomy.  A  dispatch  from  Yazoo 
City  on  the  18th  makes  the  startling  announcement  that  the  water  at  that  point  is 
higher  now  than  in  1867.  Following  the  course  of  the  river  the  distance  from  Yicks- 
buigh  to  Coldwater  is  about  four  hundred  and  fifty  miles.  The  entire  country  con- 
tiguous is  swamp  lands.  In  width  it  is  probably  sixty  miles,  and  this  is  known  as  the 
Yazoo  Delta,  wluch  is  bounded  on  the  east  by  the  hills  and  on  the  west  by  the  Missis- 
sippi River.  The  lowlands  are  entirely  submerged,  with  the  exception  of  a  few  knolls 
or  Indian  mounds  at  long  intervals,  on  which  the  stock  and  people  are  gathered  where 
they  are  accessible. 

The  rains,  together  with  the  unusual  volume  of  water  from  the  Mississippi  River 
flowing  through  the  breaks  into  the  tributary  streams,  the  principal  of  which  are  the 
Coldwater,  Tallahatehie,  Yazoo,  Sunflower,  Big  and  Little  Deer  Creeks,  and  many  others 
of  less  note,  have  caused  them  to  be  swollen  beyond  precedent.  In  the  mean  time  the 
people  are  totally  unprepared  to  protect  themselves  or  property;  hence  the  losses  are 
simply  beyond  estimate.  Loss  of  life  has  not  been  large,  but  the  loss  of  cattle  and 
stock  and  provisions,  agricultural  implements  pertaining  to  culture  of  cotton,  has  been 
great  beyond  comparison.  Reports  from  Helena,  Ark. ,  on  the  18th,  state  that-  the  destitu- 
tion now  prevailing  in  the  sunken  lands  of  the  upper  Saint  Francis  was  never  equaled. 
The  Tyronga,  a  small  river  running  out  of  the  Saint  Francis,  with  Little  River  and 
other  points,  are  thickly  settled  with  whites,  who  are  on  rafts,  scafiblds,  and  logs. 
Funilies  are  huddled  together  like  animals,  praying  for  food.  For  a  distance  of  three 
hundred  miles  no  land  is  to  be  seen.    The  river  continues  falling  at  Helena,  but  the 
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overflow  in  the  city  remains  about  the  same.  Captain  Gordon  Webfiter,  of  Indian  Bay, 
Ark.,  one  hundred  miles  np  White  River,  arrived  at  Memphis  on  the  7th,  and  repinis 
as  follows:  The  water  there  is  35  inches  higher  th%n  ever  before;  this  is  attributed  to  the 
backwater  from  Helena,  a  large  volume  of  which  rushes  across  the  low  conntiy  and 
assists  in  filling  the  whole  intervening  swamps.  Indian  Bay  is  deserted  by  i^  exo^  one 
&mily,  who  are  encamped  on  Indian  mounds,  others  having  sought  quarters  on  the  bluib 
of  Saint  Charles  or  adjacent  hills.  More  than  half  of  the  stock  belonging  to  the  peo- 
ple of  Monroe  County  has  been  lost,  and  from  five  to  six  hundred  resldentB  are  destitate 
and  need  immediate  assistance.  Several  fields  of  recently  planted  com  are  covered  with 
from  nine  to  twelve  feet  of  water.  Reports  received  fh>m  Lake  Providence,  La.,  2Gth, 
state  that  the  break  in  the  levee  at  Alsalia,  below  Lake  Providence,  widens;  there  are 
three  breaks  between  Alsalia  and  Goodrich's  Landing,  and  four  between  Goodrich's  and 
the  Raleigh  Place.  The  breaks  are  from  100  to  800  yards  wide,  and  increasing.  Hie 
country  Irom  Melbourne  down  is  all  under  water  to  depths  from  six  to  eight  feet;  it  ex- 
tends back  for  miles.  There  has  been  an  immense  loss  of  stock  and  household  goods. 
No  attention  was  paid  to  saving  property  when  the  break  ocenrred,  as  it  was  a  matter  of 
life  and  death.  It  required  every  effort  to  save  human  life.  The  whole  day  is  being 
spent  in  rescuing  people.  Many  are  in  danger  for  want  of  boats  to  rescue  them.  Ser- 
eial  children  and  men  were  drowned.  The  loss  of  life  and  property  cannot  be  asoer- 
tained.  Helena,  Ark.,  25th,  river  fell  two  inches  to-day  and  &e  ovedlow  in  the  ci^i> 
about  the  same.  Lieutenants  Sotterlee  and  Richards,  detailed  by  the  Secretary  of  War 
to  examine  into  the  condition  of  affiurs  here,  report  much  destruction  below  and  in  the 
interior.  The  Ohio  River  reached  its  highest  point  at  Cincinnati  on  25th,  when  it  was 
three  feet  below  the  danger-line  or  forty-seven  feet  on  the  gauge.  The  observer  at  Cin- 
cinnati, on  the  20th,  reports  very  heavy  rains,  causing  rivers  and  streams  to  rise  sud- 
denly. Several  coal  barges  broke  from  their  moorings  and  a  number  of  small  bridgei 
were  carried  away.  The  Cumberland  River,  at  Nashville,  was  45  feet  9  inches  on  the 
gauge  from  the  lltli  to  13th,  or  3  feet  9  inches  above  the  danger-line.  The  observer  at  that 
station  reports  on  the  6th,  river  rose  14  feet  4  inches  in  twenty-four  hours;  9th,  river 
rose  6  feet  4  inches  in  twenty-four  hours,  and  is  7  inches  above  the  danger-line;  no  dam- 
age reported;  10th,  river  3  feet  5  inches  above  the  danger  line.  The  river  continued  at 
this  point  above  the  danger-line  until  after  the  15th.  The  heavy  rains  in  northern  Ala- 
bama, between  the  6th  and  10th,  caused  the  Tennessee  to  overflow  its  banks  near  Chat- 
tanooga, resulting  in  considerable  damage  to  railroad  embanlanents.  The  Red  River,  at 
Sbrevcport,  was  highest  on  the  lOtb,  11th,  and  12th,  where  it  was  31  feet  1  inch  on  the 
gauge,  or  one  foot  four  inches  ab^ve  the  danger  line. 

High  tides. — Boston,  19th;  New  Shoreham,  R.  I.,  18th;  Delaware  Breakwater,  19th; 
Little  Egg  Harl)or,  N.  J.,  17th,  18th;  Flushing,  N.  Y.,  16th. 

TEMPEEATUBE  OF  WATEE. 

The  temperature  of  water,  as  observed  in  rivers  and  harbors  at  Signal  Service  stations 
with  the  average  depth  at  which  the  observations  were  taken,  is  given  in  the  table  on 
the  right  hand  of  Chart  II.  Observations  on  temperature  of  water  were  not  taken  on 
the  following  dates  and  at  the  following  stations  on  account  of  ice  in  harbors:  Milwaukee, 
1st  to  6th;  Detroit,  2d;  Duluth,  5thto31st;  Alpena,  Ist;  Marquette,  1st,  2d,  4th  to 31st; 
Escanaba,  frozen  throughout  tlie  month;  Burlington,  Vt.,  lake  frozen  throughout  the 
month.  It  will  be  seen  that  the  mean  of  the  maximum  and  minimum  temperatures  of 
water  corraspond  very  nearly  with  the  temperature  of  the  air  at  the  stations,  as  indi- 
cated by  the  isothermal  lines  on  Chart  II. 

ATM08PHEEIC  ELBCTBICITY. 

Auroras. — The  most  widely  observed  display  occurred  on  the  19th.  This  remarkable 
display  was  observed  by  stations  along  the  northern  boundary  of  the  United  States,  from 
Eastport  to  Oregon,  and  was  reported  by  the  various  stations  as  follows:  Eastport,  Me., 
10.30  p.  m.  to  midnight,  faint  light  in  northern  sky,  extending  from  northwest  to  north- 
east, and  to  an  altitude  of  20°;  Gardiner,  Me..  10.30  p.  m.  to  3.45a.  m.  of  20th,  very 
bright,  with  beams  moving  rapidly  from  east  to  west;  Burlington,  Vt.,  10  to  11.45 p.  m., 
very  brilliant  with  dark  segement  low  down  upon  the  horizon,  bright  arch,  streamers 
shooting  up  to  a  height  of  from  20°  to  45°,  and  of  greenish  color;  Boston,  9.30  p.  m.  to  4 
a.  m.,  of  20th,  faint  auroral  band  along  the  horizon,  extending  60°  azimuth.  At  2  a.  m. 
it  became  very  brilliant,  with  streamers  shooting  up  to  an  altitude  of  30°,  and  moving 
slowly  along  the  horizon  fr>om  west  to  east;  Springfield,  11.18  p.  m.,  very  faint,  consist- 
ing of  a  slight  glow  and  a  few  faint  rays  attaining  an  altitude  of  10°.  At  2  a.  m.  it  was 
somewhat  brighter,  with  an  occasional  faint  ray;  Albany,  20th,  12.10  a.  m.,  pale  yellow 
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auroral  light  in  northern  sky;  streamers  observed  at  12. 25  and  2.10  a.  m. ;  the  sky,  bor^ 
dering  the  upper  limit,  was  intensely  dark;  nodwrk  segment  beneath;  still  visible  at  3.45 
a.  m.  Harvard  College,  Cambridge,  Mass.,  first  noticed  at  9.15  p.  m.  as  a  low,  faint 
arch,  streamers  appeared  soon  after  and  were  still  visible  at  11  p.  m.  Point  Judith,  B.  I. , 
8  a.  m.  to  midnight,  fiunt  auroral  light  in  northern  sky.  Fall  Biver,  Mass.,  10  p.  m., 
aurora  mainly  in  the  northwest  with  a  few  streamers  about  30^  in  length.  Bowe,  Mass. , 
10. 30  p.  m. ;  North  Volney,  N.  Y. ,  9. 15  p.  m. ,  fiunt  auroral  light  in  northern  sky.  Ithaca, 
N.  Y.,  first  observed  at  9  p.  m.  as  a  broad  arch  of  light  on  northern  horizon;  at  10  p.  m., 
beams  extended  upward  to  a  height  of  20^  and  soon  disappeared;  very  faint  at  11  p.  m. 
Newport,  Y t. ,  during  evening.  Palermo,  N.  Y. ,  very  bright  during  evening.  Bochester, 
N.  Y.,  first  observed  at  9.30  p.  m. ;  maximum  brilliancy  at  11.45  p.  m. ;  arch  of  i^e  yel- 
low 20^  in  height  with  an  unusnally  low  dark  se^pnent;  disappeared  at  daybrecJc  on  the 
morning  of  20th.  Madison  Barracks,  N.  Y.,  dnrmg  evening.  Oswego,  19th,  9.45  p.  m. 
to  2  A.  m.  of  20th,  consisting  of  dark  segmentsnrmounted  by  a  diffdse  light  extending  half 
way  to  the  zenith;  veiy  bright  at  1  a.  m.,  in  northeast  with  beams  extending  upward  to  an 
altitude  of  80°.  Alpena,  Mich. ,  9. 15  to  1 1. 35  p.  m. ,  consisting  of  a  diffused  ngjit  with  a 
few  small  streamers.  Marquette,  Mich.,  8.20  p.  m.,  aurora  of  pale  yellow  color,  with 
beams  having  a  quick  lateial  motion  reaching  an  altitude  of  45°;  disappeared  at  10  p.  m. 
Northport,  Mich.,  8  to  10.30  p.  m.,  extending  from  northwest  to  northeast  with  an  arch 
about  30°  in  height  and  bright  beams  40°  in  height.  Fort  Brady,  Mich.,  8  p.  m.,  fine 
auroral  display.  Northfield,  Minn. ,  from  dark  until  7. 30  p.  m.  Terry's  Landing,  Mont. , 
daring  evening.  Umatilla,  Oreg.|  8.55  to  10  p.  m.,  presented  a  very  bright  and  lumi- 
nous appearance,  but  was  partially  obscured  by  clouds.  Dayton,  WssSl  ,  from  9. 10  to  9. 35 
p.  m.,  when  di^lay  was  obscured  by  clouds;  it  consisted  of  a  pale  white  light.  The 
next  in  importance  was  the  display  of  the  8th,  which  was  reported  by  numerous  stations 
from  Eastpbrt,  Me.,  westward  to  Bismarck,  Dak.,  and  southward  to  Fort  Myer,  Va.  At 
many  of  the  stations  reporting,  the  displays  were  very  brilliant  and  in  some  instances 
continued  from  early  evening  until  the  morning  of  the  9th.  Displays  of  less  importance 
occurred  on  the  10th,  14th,  15th,  18th,  and  20th.  At  Burlington,  Yt. ,  a  faint  aurora  was 
observed  from  10  to  11 .  45  p.  m.  of  the  4th ;  at  Manitowoc,  Wis. ,  fiom  8  to  8. 30  p.  m.  aurora 
with  beams  in  northwestern  sky;  and  at  Buggies,  Ohio,  on  the  30th. 

Atmospheric  electricity  interfenng  vrith  ieU  communication, — Castroville,  Tex.,  6th, 

7.32  p.  m.,  a  flash  of  lightning  damaged  tiie  lightning  arrester  by  burning  the  points. 
Hie  report  of  thunder,  which  was  very  heavy,  was  preceded  by  a  sound  resembling 
the  discharge  of  a  pistol.  Bismarck,  Dak.,  lOtii.  Bapid  Cify^  I^.,  4th,  atmosphere  so 
charged  with  electricity  as  to  necessitate  the  cutting  out  of  instruments.  Fort  SuUy, 
Dak.,  5tlL  Deadwood,  Dak.,  4th,  a  severe  electric  storm  raged  among lihe  hills  and  no 
the  plains.  At  times  an  electric  charge  would  enter  the  office  and  appear  as  huge  lumi- 
nous balls  on  the  switch-board  binding-screws.  About  4.30  p.  m.,  while  the  line  was  un- 
interrupted and  working  well,  a  peculiar  hissing  noise  was  audible  for  a  few  seconds,  fol- 
lowed immediately  by  a  loud  crash,  when  the  entire  switch-board  was  enveloped  in 
flames.  No  damage  was  done  to  the  instrument,  but  the  insulation  in  the  *'  cut-out " 
was  consumed;  5th,  the  electric  charges  entered  the  office  several  times  during  the  day, 
ttdiibiting  the  same  peculiarities  as  on  the  4th.  Jacksborough,  Tex.,  25th.  Stockton, 
Teoc,  15th,  16th,  24th.  Fort  Quitman,  Tex.,  24th,  25th,  during  thunder-storms,  com- 
pelled to  cut  out  instruments.  Dayton,  Wash. ,  16th,  5  p.  m. ,  during  rain-storm,  the  tele- 
tpasph  wires  were  so  powerfully  charged  with  electricity  iix>m  a  passing  doud  that  the 
fine  -could  be  worked  between  Dayton  and  Pomeroy  without  the  aid  of  a  cattery.  Uma- 
tiOa,  Oreg.,  2dth,  air  so  charged  with  electricity  that  a  shock  could  be  felt  by  touching 
the  stone  pipe  on  telegraph  wire.     Fort  Yates,  Dak.,  4th,  electric  storm. 

Thunder-storms. — There  were  reported  in  the  various  districts  on  the  following  dates: 
Middle  Atlantic  States:  12th,  15th,  18th,  20th,  27th.  South  AOanlic  States:  Ist,  6th,  10th, 
12th,  15th,  16th,  27th,  28th.  Florida  Peninsula:  1st.  East  Gulf  States:  6th  to  9th,  12th, 
15th,  16th,  18th,  21st,  26th,  27th.  West  Gulf  States:  4th,  5th,  8th,  12th,  15th  to  20th, 
26th,  27th,  29th,  31st.  Bio  Grande  Valley:  6th,  7th,  20th.  Ohio  VaUey  and  Tennessee: 
3d  to  6th,  9th,  11th,  14th  to  21st,  23d,  25th  to  29th.  Lower  Lake  region:  15th,  18th,  27th, 
29th,  :)Oth.  Upper  Lake  region:  4th,  5th,  7th,  17th,  18th,  20th,  25th,  26th,  29th.  Upper 
Mississippi  Valley:  3d,  4th,  5th,  9th,  11th,  12th,  14th,  16th  to  25th,  26th,  27th.  MisaouH 
VaOey:  3d,  4th,  5th,  7th,  8th,  9th,  11th  to  15th,  17th  to  20th,  24th  to  27th,  31st.  Middle 
Slope:  23d,  25th,  26th,  27th.  Southern  Slope:  5th  to  8th,  15th,  16th,  18th,  19th,  20th, 
24tii,  25th.  Southern  Plateau:  24th,  25th.  Middle  Pacific  Coast  region:  15th,  16th.  They 
were  also  reported  from  the  following  stations,  not  included  in  the  above  <^strict8:  Saint 
Vincent,  Minn.,  17th;  Fort  Sisseton,  Dak.,  4th;  Deadwood,  Dak.,  4th,  5th;  Ihiyton, 
Wash.,  1st;  San  Buenaventura,  Cal.,  13tlL 

During  thunder-storms  the  following  instances  of  damage  by  lightning  occurred:  Spring- 
field, 111.,  27th,  cow  killed  by  lightning.  San  Frandsco.,  Cal.,  15th,  as  the  pilot-boat 
Lady  Mine  was  proceeding  to  sea,  said  had  reached  the  bar,  ehe  was  struck  by  Ughtning, 


286  EEPOET   OP   THE   CHIEF   8IGNAL-0FFICEB. 

and  her  maintop-mast  and  mainmast-head,  were  shivered.  This  is  the  first  case  on 
record  of  damage  by  lightning  to  a  vessel  in  or  near  this  port.  Charleston,  111.,  17th,  a 
hickory  tree  was  stmck  and  shattered.  At  the  fair  grounds,  one  mile  west  of  Court 
House,  a  two-year  old  child  was  knocked  insensible.  Cresco,  Iowa,  17th,  bam  struek 
by  l^htning,  killing  two  horses  and  one  cow. 

OPTICAL  PHENOMENA. 

Solar  hdlos. — Solar  halos  have  been  observed  in  the  various  districts  on  the  following 
dates:  New  England,  2d,  5th,  9th,  11th,  15th,  18th,  20th,  26th,  28th,  29th;  Middle  At- 
lantic States,  5th,  6th,  7th,  8th,  12th,  15th,  18th,  29th,  31st;  South  Atlantic  States,  9th, 
10th,  11th,  17th,  26th;  Florida  Peninsula,  25th,  29th;  East  Gulf  States,  3d,  17th,  19th, 
22d,  24th,  25th;  West  Gulf  States,  4th,  11th,  24th;  Ohio  Valley  and  Tennessee,  2d,  3d, 
4th,  6th,  7th,  8th,  11th  to  14th,  17th,  18th,  19th,  23d,  24th,  26th,  27th  to  Slst;  Lower 
Lake  region,  5th,  7th,  8th,  9th,  11th,  14th,  15th,  17th,  20th,  25th,  29th,  31st;  Upper 
Lake  region,  Ist,  4th,  11th,  14th,  19th,  28th,  29th;  Upper  Mississippi  Valley,  1st,  2d,  4th 
to  7th,  10th,  11th,  12th,  14th,  18th,  19th,  20th,  23d,  24th,  25th,  27th,  28th,  29th,  30th; 
Missouri  Valley,  Ist,  5th  to  9th,  11th,  13th,  20th,  23d,  24th,  29th;  Middle  Slope,  4th, 
6th,  14th,  15tb,  16th,  20th,  27th,  28th,  29th;  Northern  Plateau,  12th,  17th,  20th,  2ad, 
23d,  25th,  29th;  Middle  Plateau,  10th,  22d,  24th,  28th;  Middle  Pacific  Coast  region,  eth, 
12th,  22d  to  26th,  28th;  South  Pacific  Coast  region,  10th,  16th,  18th,  28th.  They  were 
also  reported  from  the  following  stations,  not  included  in  the  districts  named  above: 
Saint  Vincent,  Minn.,  30th;  Helena,  Mont.,  27th,  28th;  Florenceand  Tucson,  Ariz.,  10th; 
Albany,  Oreg.,  12th,  20th,  21st,  23d.  Clinton,  Iowa,  2d,  3  p.  m.,  an  unusually  "con- 
spicuous and  brilliant  halo  of  22°  radius  was  observed.  Outside  of  this  there  was  a  part 
of  a  halo  of  much  larger  radius,  while  the  parhelic  circle  extended  parallel  with  the 
horizon,  completely  around  the  heavens.     Fine  parhelia  were  visible. 

Lunar  halos, — Have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  6th,  8th,  9th,  23d,  25th,  29th;  Middle  Atlantic  States,  1st  to  8th,  23d,  25th  to 
28th,  3l8t;  South  Atlantic  States,  1st,  25th,  26th,  27th,  29th;  Florida  Peninsula,  Ist, 
25th,  27th,  28th,  3l8t;  East  Gulf  States,  22d,  27th,  28th;  West  Gulf  States,  1st,  4th,  9th, 
15th,  24th,  25th;  Ohio  Valley  and  Tennessee,  Ist,  .3d,  4th,  6th  to  9th,  11th,  14th,  2l8t, 
23d,  27th  to  31st;  T^wer  Lake  region,  Ist  to  5th,  8th,  9th,  25th,  28th,  3l8t;  Upper  Lake 
region,  1st,  2d,  19th,  22d,  23d,  24th,  27th,  28th,  29th,  31st;  Upper  Mississippi  Valley,  2d, 
3d,  11th,  14th,  20th,  23d,  24th,  25ih,  27th,  3l8t;  Missouri  Valley,  1st,  2d,  3d,  28d  to 29th; 
Northern  Slope,  lOth,  22d,  29th,  3()th;  Middle  Slope,  lOth,  r>r)th,  28th,  29th;  Northern 
Plate^iu,  Ist,  'Ji)th;  Middle  Plateau,  1st,  ;>d,  4th,  Hth,  lOth,  21th;  Middle  Paeilic  Coast 
region,  3d,  2lth,  2(>th,  28th;  South  I^acifur  Coast  region,  2d,  3d,  11th.  They  were  also 
reported  from  the  following  stations  not  included  in  the  districts  named  above:  Eagle 
Pass,  Tex.,  3d;  Brownsville,  Tex.,  29th;  Moorhead,  Minn.,  :Ust;  El  Paso,  Tex.,  12th; 
Florence,  Ariz.,  11th,  2oth;  Roseburgh,  Oreg',  6th.  An  exceptionally  brilliant  display 
occurred  at  Xorthlield,  Minn. ,  on  the  29th.  There  were  two  rings;  one  around  the  moon, 
and  the  other  passing  through  it.  The  circle  around  the  moon  showed  the  prismatic 
colors  very  distinctly;  the  other  was  white. 

Mirage. — New  Haven,  oth,  a  well-detined  mirage  was  observed  over  Long  Island.  The 
island  seemed  unusnally  prominent  and  above  it  appeared  it«  inverted  image.  Indian- 
ola,  Tex.,  8th,  28th.     Olivet,  Dak.,  27th.     Northport,  Mich.,  5th,  3  to  4  p.  m. 

MI8CELLAXE0US  J»UEXOMEXA. 

Mvicors. — Davenport,  12th;  Fort.  Benton,  Mont.,  8th;  Florence,  Ariz.,  24th;  Yuma, 
Ariz., 29th;  Vevnv,  Ind..  13th,  31.st;  Monticello,  Iowa,  22d:  Holton,  Kans.,  10th;  Wood- 
stock, Md.,  3d,  12th,  1  Ith,  21st,  22d;  Rowe,  Ma^ss.,  19th;  Freehold,  N.  J.,  13th;  Rio  Vista, 
Cal.,  Ttih. 

Fohtr  baiuh. — Saint  lx)iiLs,  30th;  Florence,  Ariz.,  13th;  Riley,  111.,  29th;  New  Cory- 
don,  Ind.,  1st,  3d,  12th,  19th,  23d,  29th,  30th;  Yates  Center,  Kans.,  1th,  5th,  11th; 
Cornish,  Mo.,  26th;  Aubnni,  N.  II.,  5th,  8th;  Atco,  N.  J.,  29th;  AVvtheville,  Va.,  3d, 
nth,  31st. 

Etirf/iquahrs. — San  Dicfi^o,  Cal.,  11th,  about  4  p.  m.,  slight  shock,  from  north  to  south, 
of  very  short  duration.  San  Francisco,  IGth,  1.40  p.  m.,  li^ht  shock  felt  in  city.  Salinas 
City,  Cal.,  light  .shocks  of  earthquakes  felt  twi<!e  during  month.  Poway,  Cal.,  1 1th,  3.30 
p.  m.,  slight  shock. 

Sun,srts. — The  characteristics  of  the  sky,  lus  indicative  of  fair  or  foul  weather  for  the 
succeeding  twenty- four  houi-s,  have  been  observed  at  all  Signal  Service  stations.  Re- 
ports from  IH,")  stiitions  show  5,()9()  observations  to  have  lK»en  made,  of  which  29  were 
reported  doubtful;  of  the  remainder,  5,001,  or  85.3  per  cent.,  were  followed  by  the 
exiwcted  weather. 
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Sun  spots, — ^The  following  zecord  of  obeervations  has  been  forwarded  by  Mr.  D.  P. 
Todd,  director  of  the  Lawrence  Observatory,  Amherst,  Mass. : 


Dmtfr~March,1882. 


8,  9  a.  m 
4,11a.  m 
5,10a.m 
8,11a.  m 

18.10  a.  m 
14,Ua.m 

17. 11  a.  m 
18,  8  a.  m 
10,  2p.m 
20,11a.  m 
22,  3p.  m 
28, 10  a.  m 

25.12  m... 
28,  2p.in 
29,11a.  m 

80,  Ip.m 

81,  8  a.  m 


Number  of  new- 

Groups. 

Spots. 

1 

t20 

0 

0 

2 

3 

1 

2 

3 

12 

1 

3 

1 

no 

0 

5 

2 

15 

0 

0 

1 

2 

0 

0 

0 

0 

0 

0 

2 

5 

2 

ns 

0 

0 

Disappeared  by 
solar  rotation. 


Groups. 


Spots. 


Reappeared  by 
solar  rotation. 


Groups. 


0 
0 


•  0 
0 


1 
0 
0 
1 
0 
0 
1 
0 
1 
1 


5 
0 
0 
5 
0 
0 
UO 
0 
8 
5 


0 
1 
1 


0 
0 
0 
1 
0 
0 
0 
1 
1 
0 


Spots. 


0 
2 
2 


0 
0 
0 
2 
0 
0 
0 
2 
5 
0 


Total  number 
visible. 


Groups. 


2 
2 
4 
5 
5 
6 
3 
2 


8 
5 
6 
5 


Spots. 


125 
25 
30 
30 
30 
23 
25 
20 
35 
85 
30 
30 
30 
15 
20 

::35 
:;do 


t  Approximated.    Faculse  were  seen  at  the  time  of  every  observation. 

The  following  record  of  observations  has  been  forwarded  by  Mr.  A.  G.  Bender,  Sacra- 
mento, Cal.:  2d,  11.30  a.  m.,  one  group,  twenty  spots;  this  might  be  regarded  as  two 
groups,  but  they  are  close  together;  3d,  11.30  a.  m.,  one  group,  twenty  spots;  two  of  the 
smaller  spots  much  enlarged;  4th,^12  m.,  two  groups,  tlurty  spots;  one  new  group,  six 
spots;  fiist  group  much  changed;  second  group  appeared  near  center  of  upper  section; 
5th,  11.30  a.  m.,  two  groups  twenty  spots;  one  group,  one  spot,  reappeared  by  rotation; 
the  new  group  seen  on  4th,  not  visible;  6th,  1  p.  m.,  two  groups,  twenty  spots;  thefiiBt- 
named  group  continues  to  change  in  number  and  form  of  spots;  7th,  1  p.  m.,  five  groups, 
twenty-five  spots,  one  new  group,  two  spots  appeared  near  center  of  upper  section;  8th, 
1  p.  m.,  four  groups,  twelve  spots;  one  new  group,  one  spot;  first  named  group  changed 
to  five  large  and  three  small  spots;  9th,  12  m.,  four  groups,  twetve  spots;  10th,  11.45 
a.  m.,  six  groups,  thLrty-five  spots;  two  new  groups,  seven  ^ots;  one  of  the  earlier 
groups  first  showing  two  spots  now  shows  ten  or  more;  the  new  groups  appeared  one  in 
eadi  section;  11th,  1  p.  m.,  seven  groups,  thirty-five  or  forty  spots;  one  group  reappeared 
1^  rotation;  much  change  in  groups  since  10th;  12th,  six  groups,  thirty  spots;  one  group, 
five  spots,  disappeared  by  rotation;  a  little  cloudy;  14th,  3.15  p.  m.,  five  groups,  twenty- 
five  or  thirty  spots;  cloudy,  but  occasional  views  show  one  group,  one  spot,  to  have  dis- 
appeared by  rotation;  16th,  11.30  a.  m.,  five  groups,  ten  spots;  one  new  group,  three 
gpoUi;  one  group,  one  spot,  disappeared  by  rotation;  new  group  is  near  one  already  seen; 
17th,  12m.,  three  groups,  fifteen  to  twenty  spots;  one  group,  one  spot,  disappeared  by 
rotation  or  became  connected  by  new  spots  with  another;  18th,  12  m.,  three  groups,  nine 
spots;  much  change  in  appearance  of  two  groups;  19th,  four  groups,  twenty-five  spots; 
one  new  group,  eight  spots,  near  center  of  upper  section,  changing  while  under  observa- 
tion; 20th,  1  p.  m.,  four  groups,  thirty-five  spots;  a  large  cluster  added  to  the  spot  which 
appeared  on  the  11th;  21st,  1  p.  m.,  four  groups,  three  spots;  one  group,  five  spots,  dis- 
a]m»eared  by  rotation;  one  group,  one  spot,  reappeared  by  rotation;  the  cluster  men- 
tioned on  20th  has  become  dim,  except  one  spot;  22d,  12.45  p.  m.,  four  groups,  thirty 
spots;  one  new  group,  three  spots;  one  group,  five  spots,  disapx>eared  by  rotation;  one 
new  spot  near  the  one  that  appeared  on  2l8t ;  new  group  in  left  part  of  lower  section, 
rather  dim,  cluster  seen  on  20th  still  dim;  day  a  little  cloudy;  23d,  12.30  p.  m.,  six 
groups,  forty  to  fifty  spots;  two  new  groups,  ten  sjrats  near  center  of  lower  section;  24th, 
1.30  p.  m.,  six  groups,  thirty-five  spots;  some  spots  disappeared;  25th,  1.30  p.  m.,  four 
groups,  twenty-five  spots;  one  group  disappeared  by  rotation;  group  first  seen  on  22dhas 
also  disappeared;  26th,  1  p.  m.,  three  groups,  twenty  spots;  one  group,  five  spots  disap- 
peared by  rotation;  some  of  the  si)otsalso  disappeared;  27th,  12  m.,  four  groups,  twenty 
spots;  one  new  group,  two  spots,  api)eared  to  the  right  of  center  of  upi)er  section;  28tifi 
1.15  p.  m.,  three  groups,  ten  spots;  one  group,  two  spots,  disappeared  by  rotation;  29th, 
12  m.,  three  groups,  three  spots;  one  new  group,  one  spot,  possibly  appeared  by  rotation; 
one  group,  seven  spots,  disappeared  by  rotation;  30th,  1.30  p.  m.,  two  groups,  six  spots; 
some  new  spots  appear  near  a  former  single  one;  one  group,  one  spot,  disappeared  by 
rotation;  3l8t,  12  m.,  two  groups,  six  spots.  Mi:.  "William  Dawson,  at  Spiceland,  Ind., 
reports:  Ist,  two  groups,  seven  spots,  one  large  spot,  4^  from  east  edge;  2d,  two  groups, 


288  REPORT   OF   THE   CHIEF   SIGNAL-OFFICER, 

twenty  spots;  5th,  fonrgronps,  thirty-five  spots;  laige  gronp  of  thirty  spots,  west  of 
center  and  one  large  spot  near  east  edge;  15th,  six  groups,  twenty  spots,  five  of  them 
large;  19th,  four  groups,  sixty  spots;  one  large  spot  8^  from  east  edge;  31st,  seven  groups, 
thirty  spots;  the  large  spot  nearing  the  west  edge  has  nearly  or  quite  divided  into  two. 
Mr.  David  Trowbridge,  at  Wnterburgh,  N.  Y.,  reports:  2d,  one  group,  three  spots;  3d, 
one  group  (same  as  on  2d),  six  spots;  4th,  two  groups,  eight  spots;  a  new  group  has 
arisen  near  middle  of  disk;  8th,  four  groups,  eight  spots;  11th,  six  groups,  seven  spots; 
one  group  has  just  appeared  by  rotation;  17th,  three  groups,  five  spots;  19th,  three 
groups  (same  as  17th),  ten  large  spots;  20th,  four  groups,  elevenspots;  29th,  five  groups, 
five  spots,  all  faint  but  one;  one  group  appeared  by  rotation.  Mr.  H.  D.  Gowey,  at 
North  Le\^burgh,  Ohio,  reports:  suif  spots  were  observed  on  every  clear  day  during  the 
month.  They  were  most  numerous  on  the  10th,  and  least  numerous  on  the  1st;  largest 
on  the  26th,  and  smallest  on  the  31st. 

Sandstorms. — ^Leavenworth,  21st;  Fort  Cummins,  N.  Mex.,  24th;  San  Carlos,  Ariis., 
17th,  22d,  27th,  28th;  Tucson,  Ariz.,  3d;  Yuma,  Ariz.,  3d,  6th,  7th,  25th;  Camp  Thomas, 
Ariz.,  3d,  5th,  13th,  17th,  22d,  25th;  UmatiUa,  Or^.,  24th  to  28th;  on  the  latter  date 
trains  were  delayed  on  account  of  the  track  being  covered  with  sand.  Fort  Garland,  Colo. , 
17th.  Saint  Louis,  Missouri  Weather  Service  reports:  during  heavy  gale  which  covered 
the  State  on  21st,  a  marked  dust-storm  was  reported  fiN)m  Greenfield,  Clinton,  Harrison- 
ville.  Pleasant  Hill,  Lexington,  and  Savannah,  in  the  western  part  of  the  State. 

Prairie  and  forest  fires.— Fort  Gibson,  Ind.  T.,  12th,  15th,  18th,  25th.  Omaha,  3d, 
28th;  that  of  the  latter  date  was  very  disastrous.  In  Sarpy  County  bams,  corn-cribs, 
stock,  and  other  property  wore  destroyed.  A  man  in  attempting  to  rescue  a  team  was 
fotally  burned.  Yankton,  10th,  15th,  17th,  22d,  28th,  31st.  Terry »s  Landing,  Mont., 
22d.  Fort  Supply,  Ind.  T.,  4th,  14th.  Dodge  City,  Kans.,  22d,  28th.  Pikers  Peak, 
14th,  15th.  Fort  Bayard,  N.  Mex.,  30th.  Yates  Center,  Kans.,  2d.  Council  Grove, 
Kans.,  16th.  Protem,  Mo.,  15th,  16th,  21st,  22d.  Lincoln,  Nebr.,  25th.  Fayetteville, 
N.  C,  25th.     North  Platte,  Nebr.,  14th,  25th.     Alexandria,  Dak.,  27th,  28th. 

Zodiacal  light.— Ne^r  Haven,  7th,  8th;  Cedar  Keys,  Fla.,  7th,  20th;  Punta  Raasa, 
Fla.,  9th;  Nashville,  9th,  10th,  13th,  15th,  18th,  19th;  Saint  Vincent,  Minn.,  8th; 
Springfield,  111.,  13th;  New  Coiydon,  Ind.,  12th,  13th;  Clinton,  Iowa,  12th,  13th;  Mon- 
tioello,  Iowa,  13th,  18th;  Yates  Center,  Kans.,  10th,  12th,  14th;  Cornish,  Me.,  7th, 8th, 
13tli,  14th;  Orono,  Me.,  7th,  8th;  Harvard  College,  Cambridge,  Mass.,  suspected,  15th, 
20th,  24th,  25th;  distinct,  8th,  11th,  13th,  14th,  17th,  19th,  25th;  Somerset,  Mass.,  8th, 
11th,  19th;  Williamstown,  Mass.,  17th,  19th;  Fall  River,  Mass.,  18th,  19th;  Rowe, 
Mass.,  14th,  19th;  Fjfyetteville,  N.  C,  11th,  12th,  13th;  Albany,  Oreg.,  10th;  Dyberry, 
Pa.,  8th. 

Migration  of  birds. — Geese  flying  southward  :  Indianola,  12th;  Port  Huron,  30th;  Yank- 
ton, Dak.,  17th,  19th;  Cliarleston,  111.,  5th.  Geese  flying  northward:  Alexandria,  Dak., 
16th;  Indianola,  2d;  Champaign,  111.,  5th;  Bismarck,  Dak.,  30th,  31st;  Dubuque,  2d; 
Des  Moines,  18th;  Davenport,  4th;  Yankton,  Dak.,  2l8t,  22d,  26th;  Leavenwort,h,  16th; 
Cheyenne,  Wyo.,  2d;  Terry's  Landing,  Mont.,  16th;  Fort  Assinaboine,  Mont.,  31st; 
Portland,'  Oreg.,  10th;  Fort  Hale,  Dak.,  16th;  Logansport,  Ind.,  5th;  Monticello,  Iowa, 
17th;  Cedar  iSipids,  Iowa,  1st;  Protem,  Mo.,  Ist;  Palermo,  N.  Y.,20th;  Wellsborough, 
Pa.,  5th.  Ducks  flying  southward:  Indianola,  13th;  Port  Huron,  18th;  Yankton,  Dak., 
19th;  Charleston,  HI.,  5th.  Ducks  flying  northward:  Alexandria,  Dak.,  16th;  Fort  Ma- 
con, N.  C,  12th;  Detroit,  Mich.,  5th  to  8th;  Toledo,  2d;  Dubuque,  2d;  Yankton,  Dak., 
22d,  26th;  Charleston,  HI.,  23d;  Monticello,  Iowa,  5th,  27th;  Des  Moines,  17th;  North- 
field,  Minn.,  10th.  Cranes  flying  northward:  Fort  Gibson,  Ind.  T.,  18th;  Charleston, 
111.,  15th;  Nora  Springs,  Iowa,  29th;  Des  Moines,  Iowa,  1st,  17th;  Fayette,  Miss.,  14th; 
Protem,  Mo.,  19th;  Murfreesborough,  Tenn.,  9th,  10th.  Sandhills  flying  northward:  Fort 
Gibson,  Ind.  T. ,  18th.     Pigeons  flying  northward:  Monticello,  Iowa,  5th,  27th. 

Published  by  order  of  the  Secretary  of  War: 

W.  B.  HAZEN, 
Brig,  and  Bvt.  Maj.  GenHj  Chief  Signal  Officer^  U.  S.  A. 
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APPENDIX   No.  85. 

MONTHLY  WEATHER  REVIEW,  APRIL,  1882. 

IKTBODXJOnON. 

This  Review  presents  a  general  snmmaiy  of  the  meterological  data  collected  by  the 
Sigal  Service  dniing  the  month  of  April,  1882. 

The  weather  has  been  particularly  mvorable  for  agricnltnral  porsoits  in  almost  eveiy 
section  of  the  country,  and  trustworthy  reports  indicate  that  the  crops  of  cereals  will  be 
above  the  average,  and  in  the  southern  sections  of  the  country,  where  there  is  an  unusu- 
ally large  acreage  of  wheat,  an  early  and  abundant  crop  is  anticipated. 

The  April  rains  on  the  Pacific  coast  have  placed  the  crop  in  that  region  out  of  danger, 
and  in  the  southern  sections  of  Califomia'the  pasturage  is  reported  to  be  excellent. 

In  the  Northwestern  States,  and  in  sections  of  Tennessee  and  Kentucky,  the  peach, 
cherry,  and  pear  crops  were  ii^ured  by  April  frosts,  while  in  the  eastern  sections  of  the 
coun^  the  fruit  crop  is  well  advanced  and  promises  to  compare  favorably  with  the  aver- 
age yield. 

The  severe  storms  of  the  month  passed  over  the  central  part  of  the  United  States  from 
Colorado  eastward,  south  of  the  average  course  of  April  storms,  and  were  in  almost  every 
case  attend^  by  local  storms  and  tornadoes  which  prov^  destructive  to  both  life  and 
property. 

A  new  feature  of  the  Weather  Review  will  be  found  under  the  head  of  Cotton  Region 
Reports.  The  Chief  Signal  Officer  has  recently  begun  a  system  of  daily  telegraphic  re- 
ports for  the  benefit  of  those  interested  in  this  staple,  and  the  accompanying  table  gives 
the  monthly  mean  of  the  maximum  and  minimum  temperatures  and  the  average  rainfiJl 
for  the  month  in  the  various  cotton  districts  throughout  the  South. 

A  general  interpretation  of  the  reports  for  the  month  will  show  that  the  weather  has 
been  favorable ;  the  observer  at  Chattanooga  reports  that  cotton-planting  is  proceeding 
rapidly  and  that  the  acreage  is  40  per  cent,  greater  than  in  1881.  It  is  estimated  that 
25,000  bales  will  be  produced  in  Hamilton  County,  Tennessee. 

That  part  of  the  Review  referring  to  International  Meteorology  presents  the  general 
weather  conditions  which  prevailed  over  the  northern  hemisphere  during  the  month  of 
February,  1880,  and  the  tracks  of  barometric  minima  for  May,  1880,  traced  from  simul- 
taneous observations  taken  at  7.35  a.  m.,  Washington  mean  time.  It  will  be  seen  that 
l^e  cold  weather  which  prevailed  over  Europe  during  January,  1880,  continued  until 
about  the  10th  of  February,  when  the  extended  area  of  high  barometer  in  that  region 
dinppeared,  and  was  followed  by  a  succession  of  storms  over  northern  and  northwestern 
Europe,  attended  by  southerly  winds  and  warmer  weather. 

The  magnetic  storm  which  occurred  during  the  auroral  display  of  the  IGth  is  of  special 
interest  Reports  show  that  the  display  was  visible  westward  from  the  British  Mes  to 
the  Pacific  coast,  and  that  vessels  on  the  Atlantic  apparently  changed  their  course  both 
to  the  north  and  south  of  the  true  course  when  the  display  was  most  brilliant. 

An  unusual  number  of  icebergs  were  encountered  by  vessels  in  the  North  Atlantic 
during  the  month,  and  at  the  close  of  April  the  danger  to  shipping  approaching  the  coast 
was  very  great.  An  examination  of  Chart  No.  YII,  which  exhibits  the  limits  within 
which  ice  was  observed,  suggests  the  advisability  of  selecting  the  southern  routes  for 
vessels  passing  to  and  from  Europe  at  this  season  of  the  year.  Under  the  heading  of 
Ocean  Ice  will  be  found  special  reports  giving  the  latitude  and  longitude  in  which  ice- 
bergs were  observed. 

In  the  preparation  of  this  Review  the  following  data  have  been  used,  viz:  the  regular 
tri-daily  weather  charts,  containing  the  data  of  simultaneous  observatibns  taken  at  one 
hundred  and  thirty-five  Signal  Service  stations  and  fifteen  Canadian  stations,  as  tele- 
graphed to  this  office;  one  hundred  and  ninety  monthly  journals  and  one  hunored  and 
seventy-tJiree  monthly  means  from  the  former,  and  fifteen  monthly  means  from  the  lat- 
.  ter;  one  hundr^  and  ninety-five  monthly  registers  from  voluntary  observers;  sixty 
monthly  registers  from  United  States  Army  post  surgeons;  marine  records;  international 
simultuieous  observations;  marine  rei>orts  through  the  co-operation  of  the  New  York 
Herald  Weather  Service;  abstracts  of  ships'  logs,  furnished  by  the  publishers  of  The 
New  York  Maritime  Register;  monthly  reports  from  the  local  weather  services  of  Kan- 
sas, Nebraska,  and  Missouri,  and  of  the  Central  Pacific  Railway  Company;  trustworthy 
newspaper  extracts;  special  reports. 
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BABOMETBIC  PBESSUBE. 

The  mean  barometric  pressure  for  the  month  over  the  United  States  and  Canada  k 
shown  by  the  isobarometric  lines^  in  black,  on  Chart  11.  The  area  of  lowest  mean  prcoo 
nre  extends  fi:om  sonthem  Arizona  northeastward  over  northern  New  Mexico  aiid  the 
greater  x>art  of  Colorado,  while  a  second  area  of  low  pressure  is  central  in  the  North 
Atlantic  and  extends  to  the  westward  over  the  Gulf  of  Saint  Lawrence.  The  barometer 
is  highest  north  of  Lake  Sni>erior  and  Minnesota.  From  the  chart  it  will  be  aeea  that 
the  area  of  mean  high  barometer  extends  over  the  central  part  of  the  continent.  Com- 
pared with  the  previous  month,  the  pressure  is  from  0.05  to  0.1  of  an  inch  lower  a4  sta- 
tions on  the  Atlantic  and  Gulf  coasts.  In  the  Rocky  Mountain  regions  the  presBOie  is 
from  15  to  0.25  lower.  The  area  of  low  barometer  now  extends  over  theregians  cowntd 
by  the  area  of  greatest  pressure  for  March.  On  the  Pacific  coast,  the  pressurehas  remained 
about  stationary  at  Ssoi  Francisco  and  has  fallen  at  stations  north  and  south,  the  great- 
est change  being  in  the  north  of  Oregon.  Compared  with  April,  1881,  the  mean  pieaa- 
ure  is  from  0.1  to  0.25  of  an  inch  greater  in  the  northeastern  i>art  of  the  United  States, 
0.1  of  an  inch  greater  in  the  Lake  region,  and  slightly  less  at  stations  in  the  aaatbtetn 
X>art  of  the  United  States. 

Departurea  from  the  normal  values  for  the  month, — Compared  with  the  means  of  preyionB 
yearf,  the  pressure  is  slightly  above  the  normal  along  the  Atlantic  coast,  and  mm.  Q.06 
to  0.1  of  an  inch  above  in  the  Lake  region  and  Minnesota.  It  is  slightly  abOTe  the  nor- 
mal on  the  Pacific  coast,  and  slightly  below  at  stations  in  Colorado,  New  Meodoo,  and 
Utah. 

Barometric  Ranges. — ^The  range  of  pressure  during  the  present  month  has  varied  0.2  of 
an  inch  to  1.4  inches,  the  least  range  being  at  Campo,  Cal.,  and  the  greatest  range 
at  Eastport,  Me. ;  generally  the  range  increases  with  the  latitude  and  from  the  Missis- 
sippi Valley  eastward  to  the  Atlantic  coast.  In  the  several  districts  the  horanei- 
ric  ranges  have  been  as  follows:  New  England:  1.40  inches  at  Eastport;  1.23  inches  ftt 
New  Haven,  and  0.97  of  an  inch  on  the  summit  of  Mount  Washington.  Middle  AiUmMc 
Stales:  1.16  inches  at  New  York;  0.92  of  an  inch  at  Lynchburgh.  Soiuih  AUanUc  SbUeB: 
1  inch  at  Cape  Henry;  0.65  of  an  inch  at  Jacksonville.  Florida  0.36  of  an  inch  at  K^ 
West,  and  0.55  of  an  inch  at  Cedar  Key.  East  OtUf  States:  0.69  of  an  inch  at  Mont- 
gomery, and  0.54  of  an  inch  at  Port  Eads.  West  Gulf  States:  0.80  of  an  inch  at  Fort 
Gibson,  and  0.  62  of  an  inch  at  Brownsville.  Ohio  VaUey  and  Tennessee:  0.94  of  an  inch  at 
Columbus;  0.67  of  an  inch  at  Knoxville.  Loxccr  Lake  Region:  1.22  inches  at  Oswego; 
1.03  inches  at  Cleveland.  Upper  Lake  Region:  1.24  inches  at  Alpena;  0.85  of  an  inch  at 
Duluth.  Upper  3Iissi38ippi  Valley:  1.04  inches  at  La  Crosse;  0.84  of  an  inch  at  St.  Paul. 
Missouri  V alley:  0.96  of  an  inch  at  Omaha;  0.82  of  an  inch  at  Springfield,  Mo.  Extreme 
Northwest:  0.92  of  an  inch  at  Fort  Biiford;  0.77  of  an  inch  at  Moorhead.  Northern  Slope: 
1.12  inches  at  Fort  Shaw;  1.01  inches  at  Fort  Keogli.  Middle  Slope:  0.95  of  an  inch  at 
Dodge  City;  0.64  of  an  inch  at  Pike's  Peak.  Southern  Slope:  0.70  of  an  inch  at  Concho; 
0.62  of  an  inch  at  Stockton.  Northern  Plateau:  0.89  of  an  inch  at  Spokane  Falls,  and 
0.75  of  an  inch  at  Boise  City.  Middle  Plateau:  0.69  of  an  inch  at  Salt  Lake  City;  0.50  of 
an  inch  at  Winnemucca.  Southern.  Plateau:  0.45  of  an  inch  at  Prescott;  0.35  of  an  inch 
at  Florence.  North  Paeific  Coast:  1.16  inches  at  Portland;  0.89  of  an  inch  at  Olympia. 
Middle  Pacifie  Coast:  0.56  of  an  inch  at  Red  Bluff";' 0.45  of  an  inch  at  Sacramento.  South 
Paxdfie  Coast:  0.  46  of  an  inch  at  Yuma;  0.20  of  an  inch  at  Campo. 

Arras  of  high  barometer. — Six  areas  of  high  barometer  have  passed  over  the  region  of 
Signal  Service  stations  during  the  month,  four  of  which  approached  from  the  central  part 
of  British  America  and  passed  to  the  southeast  over  New  England  to  the  Atlantic,  and 
two  extended  over  the  region  west  of  the  Mississippi,  moving  slowly  to  the  eastward  over 
the  States  south  of  the  Ohio  Kiver.  In  addition  to  the  areas  of  high  barometer  traced 
to  the  eastward,  an  extended  period  of  high  pressure  occurred  in  central  British  America 
and  northern  United  States  Irom  the  lOth  to  the  14th  of  the  month. 

I. — Tlie  morning  telegraphic  report  of  the  2d  indicated  a  rapid  increase  of  press- 
ure at  Fort  Garry  and  in  the  region  of  Lake  Superior,  immediately  to  the  west  of  the 
storm  wliich  was  then  central  in  the  Upper  Saint  Lawrence  Valley.  Northerly  winds 
and  light  snows  were  reported  from  stations  on  Lake  Superior,  where  the  temperature 
had  fallen  23°  in  the  last  sixteen  hours.  At  the  afternoon  report  of  the  2d  this  area  was 
central  north  of  Lake  Superior,  apparently  moving  to  the  eastward.  On  the  morning  of 
the  3d  the  barometer  had  risen  to  30.53  at  Quebec,  a  rise  of  0.4  of  an  inch  in  twenty-four 
hours,  accompanied  by  northerly  winds  and  temperature  15°  above  zero.  The  pressure 
increased  at  the  center  of  this  are^i,  as  it  moved  to  the  eastward,  from  30.20  to  30.50.  Dur- 
ing the  4th  the  pressure  increased  at  the  stations  on  the  Atlantic  coast  where  the  wind 
directions  indicated  that  the  course  of  this  area  became  more  southerly  after  leaving  the 
coast  line. 

II. — This  appeared  first  in  the  region  north  of  the  Upper  Missouri  Valley,  follow- 
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ing  storm  traced  as  low  area  II.  At  this  report  there  was  a  rapid  gradient  in  the  north- 
west quadrant  of  the  depression,  which  was  central  near  Marquette,  where  the  barome- 
ter read  29.71.  At  Fort  Garry  the  barometer  read  30.41,  with  northerly  winds  and  tem- 
perature 4^  above  zero.  This  area  passed  to  the  eastward,  north  of  the  Signal  Service 
stations  near  the  50th  parallel  of  north  latitude,  until  the  center  reached  longitude  72 
W. ,  when  the  course  changed  to  the  southeast  over  northern  New  England  to  the  Atlantic. 
As  in  the  preceding  area,  the  pressure  increased  at  the  center  until  it  reached  the  coast; 
but  after  passing  the  coast  line,  the  movement  was  more  to  the  east,  and  at  the  stations 
on  the  South  Atiantie  coast  the  pressure  chimged  but  slightly.  The  winds  shifted  to  the 
northeast  on  the  New  England  and  Middle  Atlantic  coasts,  and  the  barometer  was  high- 
est in  the  Saint  Lawrence  Valley,  and  light  rains  occurred  at  the  coast  stations,  accom- 
panied by  winds  ranging  in  velocities  from  26  to  40  miles  per  hour  between  C^pes  Cod 
and  Hatteras. 

m. — ^This  appeared  in  British  America  ndrth  of  Dakota,  at  midnight  of  the  6th,  when 
low  area  III  was  central  in  Colorado.  During  the  7th  it  moved  directly  to  the  east  and 
was  north  of  Lake  Superior  at  midnight  of  that  date,  the  low  area  referred  to  above  re- 
maining almost  stationary. 

On  the  morning  of  the  8th  it  extended  north  of  the  Lake  region  and  the  Upper  Saint 
Lawrence  Valley,  the  barometer  at  the  center  reaching  30.40.  The  succeeding  reports 
show  the  gradual  disappearance  of  this  area,  or  a  westerly  movement,  attended  by  the 
rapid  advance  of  the  depression  III  from  Colorado.  The  barometer  continued  high  at 
the  northern  stations,  and  by  morning  of  the  9th  the  area  of  greatest  pressure  extended 
over  Manitoba.  The  barometer  continued  high  in  this  region,  ranging  from  30.30  to 
30.50,  causing  northerly  winds  and  low  temperatures  in  the  northern  districts  of  the 
United  States,  with  occasional  snows  in  the  Lake  region  and  Canada. 

On  the  12th,  light  snows  occurred  in  New  York  and  New  England.  Stations  in  these 
districts  were  under  the  influence  of  an  extended  area  of  low  barometer  which  passed 
from  the  Atlantic  northward  east  of  the  New  England  coast.  During  the  13th  and  14th 
the  pressure  remained  above  30.40  in  the  region  between  the  Mississippi  and  the  Mis- 
souri Kivers,  without  a  decided  change  in  the  pressure  at  stations  south  and  east  of  this 
region  until  the  15th. 

IV  resulted  from  an  easterly  movement  of  the  permanent  area  of  high  pressure  which 
extended  over  the  center  of  the  continent  from  the  11th  to  the  14th.  On  the  afternoon . 
of  the  14th  the  pressure  was  greatest  in  Manitoba  and  sixteen  hours  later  it  was  greatest 
in  central  Texas,  the  isobar  of  30.20  inclosing  the  regions  of  Lake  Superior,  southwest- 
ward,  over  Iowa,  Missouri,  Arkansas,  Kansas,  and  Indian  Territory.  The  advance  of  a 
low  area  from  the  Upper  Missouri  Valley  attended  asoutheasterly  movement  of  this  ai'ea. 
The  barometer  remained  highest  near  Cairo  until  midnight  of  the  16th,  the  pressure  being 
above  the  normal  from  the  northern  lakes  southward  to  the  Gulf  coast.  On  the  17th 
the  pressure  diminished  rapidly  west  of  the  Mississippi,  as  this  area  disapp^ured  off  the 
South  Atlantic  coast. 

V. — ^The  midnight  report  of  the  20th  indicated  the  approach  of  this  area  from  the 
region  north  of  La^e  Superior,  while  storm  VIII  was  central  in  western  Kansas.  The 
bwometer  rose  in  the  districts  north  of  the  Ohio  River  as  the  storm  above  referred  to 
moved  to  the  eastward,  causing  an  increase  of  the  barometric  gradients  in  the  northeast- 
ern quadrants  of  the  depression.  These  conditions  continued  until  the  night  of  the  22d, 
when  the  high  area  was  central  north  of  Lake  Huron  and  storm  VIII  was  central  in  the 
Ohio  Valley.  The  barometer  continued  high  in  the  lake  regions  during  the  23d,  and  it 
rose  at  stations  to  the  westward,  attended  by  northerly  winds  and  fair  weather  in  the 
districts  north  of  Virginia  and  Tennessee.  These  conditions  continued  until  the  morning 
of  the  26th,  when  the  hi^  area  had  advanced  to  the  Canadian  maritime  provinces,  the 
movement  to  the  east  bemg  apparently  increased  by  the  advance  of  a  storm  which  was 
then  in  the  Mississippi  Valley.  The  barometer  continued  near  30.30  in  this  area,  as  it 
moved  off  the  northeast  coast,. being  about  the  same  pressure  that  was  observed  on  the 
20th,  when  it  appeared  in  the  northwest. 

VI. — On  the  27th,  the  pressure  was  about  30.30  on  the  coast  stations  of  Oregon  and 
Washington  Territory,  and  cold  northerly  winds  witli  light  snow  were  reported  at  the 
northern  Rocky  Mountain  stations.  The  midnight  report  of  the  27th  showed  on  increase 
of  pressure  to  the  eastward,  the  barometer  ranging  about  30.40  in  ihe  Upper  Missouri 
Valley.  By  midnight  of  the  28th  the  barometer  was  rising  as  far  eastward  as  the  Lake 
rqi^on,  and  southward  to  Arkansas,  the  barometer  reaching  the  maximum,  30.63,  at  Fort 
CoBter  at  this  report  The  pressure  decreased  slowly  at  the  center  as  this  area  extended 
over  the  central  part  of  the  United  States  on  the  29tii.  A  light  norther  occurred  on  the 
Texas  coast  between  3  and  11  p.  m.  on  the  29th,  with  but  a  slight  change  in  temperature. 
The  center  passed  slowly  over  the  Missouri  Valley  on  the  30th,  and  at  the  close  of  the 
montii  was  near  Memphis,  the  isobar  of  30.20  inclosing  the  States  of  the  Lower  Missis- 
idppi  Valley  and  a  part  of  Texas. 
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Areas  of  low  barometer, — ^Eleven  areas  of  low  barometer  have  appeared  within  the 
limits  of,  or  approached,  the  stations  of  observations  during  the  month,  which  were 
sufficiently  weU-defined  to  render  it  possible  to  approximatdj  determine  the  positions 
of  the  centers  at  oonsecutiTe  telegraphic  reports.  The  tracks  of  the  centers  of  these  de- 
pressions are  exhibited  as  nsnal  on  Chart  I.  Compared  with  April  of  previous  jeaxs,  the 
barometric  disturbances  have  been  more  nnmerons  than  in  April  of  1881,  and  leas  fine- 
qaent  than  in  April  of  1879-^80. 

The  following  table  shows  the  number  of  areas  of  low  barometer  occurring  during  the 
month  of  April  since  1873,  as  traced  on  Chart  I  of  The  Monthly  Weather  Review: 

April,  1873 8 

April,  1874 13 

April,  1875 _ 10 

April,  1876 _ 13 

April,  1877 9 

April,  1878 9 

April,  1879 18 

April,  1880 .—  14 

April,  1881 7 

April,  1882... -. 11 

It  will  be  seen  from  the  above  that  the  number  of  low  areas  occurring  during  the  cur^ 
rent  month  is  the  average  number  occurring  for  April,  as  determined  fh)m  the  past  ten 
years  of  observations. 

The  following  table  gives  the  latitude  in  which  each  area  was  first  and  last  observed, 
and  the  average  hourly  velocity: 


Areas  of  low  barometer. 


No.  I 

No.  II 

No.  in 

No.  IV 

No.  V 

No.  VI 

No.  VII 

No.  VIII.... 

No.  IX 

No.  X 

No.  XI 


Fint  observed. 

lAst  obeerved. 

Lat.N. 

Long.W. 

Lat.  N. 

Long.  W. 

o  / 

o    / 

o    / 

o     / 

49  5 

1010 

47  0 

680 

49  0 

111  0 

52  0 

630 

350 

107  0 

42  5 

680 

420 

112  0 

325 

770 

420 

67  0 

500 

640 

450 

1240 

275 

845 

400 

109  5 

440 

660 

480 

108  0 

34  0 

76  5 

410 

107  0 

380 

74  0 

400 

69  0 

43  0 

635 

480 

92  0 

46  5 

870 

1 

AToraire 
ho'rljve- 
lodty  fai 
miles  per 
hour. 


28.5 
48.0 
39.0 
19.5 
19.0 
25.5 
29.5 
17.0 
81.0 
21.0 
47.0 


Generally  the  storm  tracks  of  the  current  month  are  to  the  south  of  those  of  the  preceding 
month,  and  the  storms  which  developed  the  greatest  energy  are  traced  from  the  Central 
Rocky  Mountain  region  almost  directly  eastward  over  the  central  part  of  the  United 
States.  Only  one  disturbance  was  traced  from  the  Pacific  coast  eastward,  and  this  dis- 
appeared southward  to  the  Gulf  coast. 

I. — The  morning  weather  chart  of  the  first  exhibited  an  area  of  high  pressure  oflf  the 
New  England  coast,  where  the  barometer  was  SO.i^O.  The  barometric  pressure  of  29.80 
was  central  over  Manitoba,  attended  by  east  to  south  winds  and  lair  weather  in  all  dis- 
tricts east  of  the  Rocky  Mountains.  During  the  1st  this  depression  moved  rapidly  to  the 
eastward,  and  on  the  morning  of  the  2d  it  had  reached  the  Upper  Saint  Lawrence  Valley, 
inclosed  by  an  isobar  of  29.70.  It  passed  over  northern  New  England  on  the  2d,  caus- 
ing snow  at  Hie  northern  stations  and  dangerous  northeast  to  northwest  winds  off  the  Mid- 
dle Atlantic  and  New  England  coasts,  and  high  winds  extending  to  the  northeast  as  far 
as  Sidney.  Signals  were  displayed  at  the  lake  stations  at  the  close  of  the  month  and 
were  ordered  at  stations  on  the  Atlantic  coast  between  Hatteras  and  Newjwrt  on  the 
morning  of  the  2d. 

The  following  maximum  velocities  were  reported:  Hatteras,  36  miles,  S.W. ;  Delaware 
Breakwater,  36,  SW. ;  New  Shorehiim,  32,  SW. ;  Boston,  32,  NW. ;  Portland,  26  N. 

II. — This  probably  developed  in  the  North  Pacific  and  passed  over  the  North  Pacific 
coast  to  Montana,  where  it  was  central  on  the  afternoon  of  the  2d,  but  not  clearly  defined. 
On  the  morning  of  the  3d  it  was  central  in  Manitoba,  where  the  barometer  was  29.64 — a 
fall  of  0.54  of  an  inch  in  24  hours.  This  storm  developed  energy  during  the  day  as  its 
course  changed  from  east  to  south  of  east,  the  center  of  disturbance  passing  over  Lake 
Superior.     After  reaching  the  Upper  Saint  Lawrence  valley,  the  course  changed  to  the 
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northeast,  and  the  depreflsion  disappeared,  followed  by  south  to  west  f^ales  at  Farther 
Point,  and  at  stations  on  the  New  England  coast.  The  pressure  diminished  at  the  cen- 
ter of  this  area  as  it  moved  eastward,  and  when  last  observed  the  barometer  had  fidlen 
to  29.37  at  Anticosti  on  the  afternoon  of  the  3d.  Following  this  storm  the  temperature 
fell  below  freezing  at  stations  in  the  northern  portions  of  l£e  United  States,  east  of  the 
Missouri  Valley.  Signals  were  displayed  in  advance  of  this  storm  at  stations  on  the 
lakes  and  at  the  Atlimtic  coast  stations  north  of  Eitlyhawk. 

They  were  generally  justified  by  the  following  maximum  velocities  of  wind  occurring 
during  the  display:  Duluth,  29  miles,  NW. ;  Escanaba,  41,  N. ;  Milwaukee,  44,  SW. ; 
Grand  Haven,  36,  S. ;  Rochester,  39  W. ;  Delaware  Breakwater,  37,  NE. ;  Gape  Heniy, 
40,  NE. ;  Boston,  32,  SW. ;  Eastport,  28,  SW. 

The  wind  reached  a  velocity  of  50  miles  from  the  south  at  Farther  Point,  when  the 
center  of  the  storm  was  near  Rockliffe,  and  a  vdocity  of  45  miles  from  the  north  after  the 
center  had  passed  to  the  east  of  that  station. 

The  following  reports,  furnished  through  the  co-operation  of  the  New  York  Herald 
Weather  Service,  probably  indicated  the  presence  of  tliis  storm  during  its  passage  east- 
ward over  the  ocean:  On  the  5th,  steamship  British  Grown,  latitude  43°  14^  N.,  longi- 
tude 43®  16^  W. ,  strong  gale  to  moderate  breeze,  cloudy,  heavy  head  sea,  virind  north-north- 
west. On  the  6th,  latitude  40*'  26^  N.,  longitude  47®  26^  W.,  moderate  breeze  to  moder- 
ate galcyi  clear,  winds  easterly  to  northerly.  On  the  sixth,  steamship  Britannic,  latitude 
45®  4V  N.,  longitude  38®  25^  W.,  barometer  29.65,  wind  SW.,  force,  7. 

III. — ^This  storm  developed  slowly  in  the  Rocky  Mountain  regions  south  of  Utah  dur- 
ing the  3d  and  4th,  but  the  reports  of  the  2d  and  3d  indicate  that  the  pressure  was  be- 
low the  mean  in  the  northern  portions  of  Mexico  on  those  dates.  At  midnight  of  the 
4th  the  barometer  was  below  ^.90  from  El  Paso  northward  to  British  Ainerica,  and  it 
was  above  30.10  in  the  Mississippi  Valley  and  on  the  Pacific  coast.  The  direction  of  the 
wind,  reported  at  stations  in  the  mountain  districts,  indicated  a  general  circulation  of  the 
wind  about  the  center  of  low  pressure,  accompanied  by  occasional  light  rains.  The  morn- 
ing weather  map  of  the  5th  exhibited  a  well-defin^  depression  of  29.80  central  near 
Ch^enne,  but  the  afternoon  of  the  same  date  indicated  that  the  disturbance  had  lost  en- 
ergy and  extended  to  the  northward.  On  the  morning  of  the  6th  this  storm  was  central 
in  northern  Iowa,  apparently  advancing  toward  the  area  of  high  barometer  which  then 
extended  over  the  Saint  Lawrence  VaUey  and  New  England.  The  gradient  increased 
rapidly  in  front  of  this  storm,  and  when  it  was  central  near  Saint  Paul,  the  barometer 
was  one  inch  lower  than  the  barometer  at  Montrefd  at  the  same  report.  The  course  con- 
tinued northeasterly  during  the  6th  until  the  center  reached  its  most  northern  latitude, 
near  Lake  Superior,  when  the  course  changed  to  the  east.  In  passing  over  Wisconsin 
during  the  6th  the  virind  reached  its  maximum  velocity  from  the  south  and  southwest  on 
Lake  Michigan.  On  the  afternoon  of  the  7th  the  course  changed  to  southeasterly,  the 
storm  passing  over  New  England  and  disappearing  to  the  east  of  Nova  Scotia.  The  press- 
ure increased  slowly  at  the  center  of  this  depression  as  it  approached  the  Atlantic  coast. 
The  signals  ordered  as  warnings  for  the  preceding  storm  were  continued  at  the  lake  sta- 
tions in  advance  of  this  storm.  When  the  disturbance  passed  over  Iowa  and  Wisconsin, 
several  destructive  tornadoes  occurred  in  its  southeast  quadrant.  In  Michigan,  20  miles 
east  of  Bast  Saginaw,  a  tornado  passed  to  the  east,  tearing  down  houses,  trees,  and  fences; 
the  track  being  ^bout  40  rods  in  width.  Near  Hempst^ld  in  the  same  State,  on  the 
Holly  and  Pere  Marquette  Railway,  a  tornado  passed  over  Kalamo  township,  Eaton  County 
Michigan,  destroying  houses  and  bams  and  killing  a  large  amount  of  stock.  This  is 
probably  the  same  tornado  that  passed  over  Highlands  the  same  night.  Reports  from 
Kalamazoo  state  that  a  tornado  passed  over  the  western  part  of  that  county,  and  then 
over  Barry  and  Eaton  counties,  all  houses,  bams,  and  fences,  being  destroyed  in  its  path, 
which  vras  frx>m  20  to  40  rods  in  width.  Destructive  winds  and  heavy  rains  also  occurred 
in  the  vicinity  of  Keokuk,  Iowa. 

The  following  reports,  furnished  through  the  co-operation  of  the  New  York  Herald 
.Weather  Service,  probably  indicate  the  presence  of  this  storm  during  its  passage  ovfer  the 
ocean:  On  the  8th  steamship  British  Crown,  in  latitude  39®  50^  N.,  longitude  59®  28^ 
W.^  fresh  breeze  to  strong  gale,  cloudy  with  rain,  wind  NNW.  to  SE.  On  the  9th, 
latitude  39®  22^  N.,  longitude  65®  34^  W.,  strong  gale  to  moderate  breeze,  northerly 
winds.  On  the  8th,  steamship  Arizona,  latitude  44®  26^  longitude  44®  13^,  wind 
NNW. ,  force  7.  On  the  10th,  steamship  Italy,  latitude  48®  50^  N. ,  longitude  31®  56''  W. , 
WSW.gale. 

rV. — This  storm  developed  in  the  Rocky  Mountain  region,  when  the  preceding  one 
was  in  the  Lake  region.  During  the  6th,  northerly  winds  and  snow  prevailed  in  Idaho, 
Montana,  Utah,  and  Nevada,  where  the  barometer  ranged  from  30.60  to  30.80.  On  the 
morning  of  the  7th  this  storm  was  central  in  Colorado,  and  it  moTcd  slowly  eastward 
during  the  day,  followed  by  northerly  vrinds  and  snow  in  Wyoming  and  Colorado,  and 
was  preceded  by  southerly  vrinds  and  local  rains  in  the  Mississippi  and  Missouri  Valleys 
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and  thence  southeastward  over  the  Gulf  States.  The  eonnse  was  to  the  northeast  dur- 
ing the  8th,  the  center  being  inclosed  by  the  isobur  of  29.60.  Itreached  the  most  north- 
erly point  of  its  coarse  on  the  morning  of  the  9th — lat.  44°,  long.  96°  W.  This  storm 
followed  the  general  course  of  III  until  it  reached  the  Missouri  Valley,  and  was  at- 
tended by  destructive  tornadoes  in  itssouthem  and  eastern  quadrants,  when  the  oentsi 
of  disturbance  was  in  eastern  Colorado,  a  tornado  occurred  in  Rice  County,  Kansas,  pasS' 
ing  in  a  northerly  course  over  the  town  of  Chase,  destroying  the  greater  part  of  the  towa 
On  the  same  date  a  tornado  occurred  at  Fort  Riley,  Kansas,  unroofing  stables  and  caus- 
ing much  damage  to  the  officers'  quarters.  Tornadoes  occurred  on  the  same  dates  in 
several  of  the  Northwestern  States,  as  this  depression  paeeed  that  section  of  the  countiy. 
The  area  of  high  barometer  which  extended  over  the  region  north  of  the  lakes  on  the  9th 
apparently  caused  this  depression  to  change  its  course  to  the  southeast,  after  which  the 
lowest  isobar  inclosed  a  trough  of  low  pressure  extending  from  the  lower  Ohio  Valley  to 
the  coast.  Dangerous  northeast  winds  occurred  at  the  lake  stations  during  the  ni^t  of 
the  ninth,  and  freezing  weather  with  light  snows  prevailed  at  stations  north  of  the 
Ohio  River.  Northeasterly  gales  and  light  snow  also  occurred  on  the  New  England 
coast  as  this  storm  passed  to  the  southeastward,  south  of  Cape  Hatteras  on  the  10th. 

Signals  were  displayed  at  the  stations  on  the  upper  li^es  on  the  morning  of  the  Sth, 
on  the  lower  lakes  at  the  afternoon  report  of  the  9th,  and  at  stations  on  the  Atlantic 
coast  between  Jacksonville  and  Cape  C^  on  the  morning  of  the  10th. 

The  following  maximum  velocities  indicate  the  energy  with  whieh  this  storm  pnosed 
over  the  lake  region  and  Atlantic  coast:  Hatteras,  56  miles,  NE.;  Kittyhawk,  51,  N.; 
Cape  May,  36;  New  Shoreham,  36,  NE.;  Duluth,  38,  NE.;  Milwaukee,  34,  N. 

V. — ^This  depression  was  at  no  time  within  the  limits  of  the  stations  of  observation,  hut 
appeared  south  of  Nova  Scotia,  moving  fh>m  the  South  Atlantic,  and  was  central  south 
of  Yarmouth  on  the  morning  of  the  11th,  when  heavy  snows  were  reported  from  East- 
port,  Halifax,  and  Yarmouth.  This  disturbance  moved  northward  over  the  maritime 
provinces  on  the  11th  and  12th,  inclining  first  to  the  northeast  and  then  to  the  north- 
west, until  the  center  of  disturbance  was  near  Farther  Point,  where  the  barometer  fell  to 
29.21.  The  gradient  increased  to  the  southeast  from  the  13th,  when  the  depression  was 
apparently  forced  to  the  northeast  by  the  high  area  which  extended  over  the  northern 
districts  of  the  United  States. 

The  following  reiwrts,  furnished  through  the  co-operation  of  The  New  York  Herald 
weather  service,  probably  indicates  the  presence  of  this  storm  during  its  passage  over 
the  ocean:  Steamship  Rhynland,  on  the  17th,  lat.  43°  44^  N.,  long.  42°  5'  W. ;  barometer 
29.79,  wind-force  10,  south  by  west;  very  heavy  gale  and  sea;  gale  began  with  wind  in 
southeast,  blew  hardest  from  south  by  west,  liaul^  slowly  around  to  northwest  and  died 
out — sea  following  the  wind.  Steamship  Celtic,  on  the  18th,  iu  lat.  42°  20^  N.,  long. 
49°  20^  W.,  strong  gale,  NNW.  winds.  Steamship  Catalonia,  on  the  18th,  lat.  50° 
N.,  long.  20^  W.,  strong  gale  westerly  winds.  Steamship  Wyoming,  on  the  18th,  lat.  50° 
IC  N.,  long  22°  21''  W.,  moderate  to  strong  gale,  frequent  ndn  showers  with  head  sea, 
wind  northwest  to  southwest. 

VI. — This  storm  passed  east  from  the  Pacific  Ocean  on  the  morning  of  the  9th,  as  a 
slight  depression,  and  during  the  9th  and  10th  moved  to  the  southeastward  over  the 
Kocky  Mountains  to  western  Texas.  After  reaching  southern  Texas,  the  course  changed 
to  the  east,  the  storm  passing  over  the  Gulf  of  Mexico  on  the  12th.  A  severe  norther 
occurred  at  (lalveston  and  Indianola,  the  wind  reaching  a  maximum  velocity  of  44  and 
47  miles,  and  the  temperature  falling  30  degrees.  Heavy  local  rains  occurred  in  the  Gulf 
States  as  the  center  moved  to  the  east,  south  of  the  Gulf  coast,  and  apparently  disap- 
jKiared  near  the  west  coast  of  Florida.  The  norther  continued  in  the  west  Gulf  States 
until  the  loth,  and  fioods  occurred  in  the  Gulf  States.  At  New  Iberia,  La.,  on  the  12th, 
high  northwest  winds  occurred,  destroying  houses  and  crops.  The  following  report  has 
been  received  from  that  locality:  "There  was  a  general  destruction  by  a  violent  storm 
which  came  from  the  iioithwest  on  the  night  of  the  12th.  *  *  *  Houses  were  torn 
to  pieces,  and  fences,  provisions,  fonige,  furniture,  and  everj'thing  previously  saved 
Ironi  the  Hoods  were  destroyed.  In  Iberia  Parish,  Louisiana,  at  least  1,500  persons  were 
left  homeless  and  without  means  of  support  and  shelter.  The  situation  is  appalling. 
The  height  of  the  flood  above  tide-water  was  nearly  17  feet.  The  east  side  of  the  Teche, 
from  Ix)ranville  to  Pattei-sonville,  100  miles  in  a  straight  line  north  and  south,  is  a  lake 
extending  from  west  to  east  to  the  high  ridges  of  Bayou  La  Fourche,  50  miles  wide." 

Another  report  says:  "The  wind,  which  on  Wednesday,  all  day  and  night,  blew 
strongly  from  the  southeast  along  the  coast  of  Ix>uisiana,  drove  the  waves  from  the  Gulf 
into  Berwick's  Bay,  and  the  vast  exi>anse  of  water  covered  the  country  for  fil^y  miles 
east  and  west,  from  the  ridge  of  La  Fourche  to  the  hills  west  of  the  Teche  and  for  a  hun- 
dred miles  north  and  south.  Tlie  water  was  thus  piled  up  at  Morgan  City  4.6  above  the 
flood  of  1874,  and  very  considerably  above  the  highest  flood-level  ever  attained  before  by 
the  waters  of  the  Atchafalay  a.  Houses  were  wrecked  and  damaged,  and  places  never  before 
JDUDdated  in  the  knowledge  of  the  oldest  inhabitant,  were  now  covered  with  water.^' 
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YII. — ^This  was  central  in  Utah  on  the  16th,  passing  southward  to  the  northern  part 
of  New  Mexico,  and  northeastward  over  Colorado  and  Nebraska,  with  increasing  energy, 
causing  heav^  rains  or  snows  in  the  Missouri  Valley  and  high  southerly  winds  in  Texas, 
A.rkftn8a8,  Miasouri,  and  Kansas.  At  4  o'clock  in  the  afternoon  of  the  18th,  when  the 
depression  was  central  near  Yankton,  one  of  the  most  destructiTe  tornadoes  occurred  at 
Brownsville,  Mo.  An  observer  reports  as  follows:  **A  few  moments  before  4  o'clock  a 
ligliit  wind  b^g^  blowing,  accompanied  by  light  rain.  Almost  immediately  the  atmos- 
phere became  heavy  and  close.  Two  large  bluish-colored  douds  appeared,  one  in  the 
south  and  the  other  in  the  southwest;  these  clouds  were  apparently  several  miles  distant, 
and  seemed  to  be  approaching  eacti  other  with  great  velocity.  When  wilMn  about  two 
miles  of  the  town  the  two  Scuds  united  and,  immediately  after,  a  loud  roaring  noise 
was  heard  similar  to  the  distant  rumble  of  a  locomotive.  The  noise  increased  as  the 
storm  approached  the  town.  Before  the  clouds  united  each  moved  over  an  irregular  and 
reeling  course,  but  after  they  united  the  cloud  assumed  the  shape  of  a  large  frmnel,  the 
mouth  hanging  dose  to  the  ground.  The  storm-cloud  moved  forward  in  a  zigzag  motion 
with  great  vdodty,  and  scarcely  five  minutes  elapsed  from  the  time  the  first  doud  was 
seen  until  the  town  was  destroyed.'' 

Less  destructive  tornadoes  occurred  on  the  same  date  in  Illinois  and  Iowa.  After 
readiing  northwestern  Iowa,  this  depression  indined  slightly  to  the  southeast,  and  then 
moved  to  northeast  over  Michigan,  Saint  Lawrence  Valley,  and  New  England,  and  then 
disappeared  to  the  eastward  of  Nova  Scotia  on  the  2l8t. 

The  following  reports,  fhmished  through  the  co-operation  of  The  New  York  Herald 
Weather  Service,  probably  indicate  the  presence  of  this  storm  over  the  ocean:  On  the 
2ad,  steamship  Catalonia,  lat.  46°  22^  N.,  long.  40°  11^  W.,  modeiate  gale,  hazy.  On 
same  date,  steamship  Wyoming,  lat.  45°  15^  N.,  long.  41°  46^  W.,  moderate  gale  and 
hidl-squolls.  On  the  23d,  hit.  43°  43^  N.,  long.  46°  32^  W.,  fresh  gale  with  head  sea;  on 
the  22d,  steamship  Nevada,  lat.  41°  36^ N.,  long.  62°  30^  W.,  moderate  gale;  on  the  25th^ 
steamship  Britannic,  lat.  40°  08^  N.,  long.  37°  84^  W.,  strong  westerly  wind  and  high 
head  sea.  This  storm  developed  its  greatest  energy  while  passing  over  the  Lake  region, 
the  wind  readiing  a  maximum  velocity  of  44  miles,  SW.,  at  Sandusky;  44,  NW.,  at 
Qrand  Haven;  41,  W.,  at  Rochester;  and  42,  SW.,  at  Buffalo.  There  was  a  destructive 
tornado  at  Pennsville,  Pa.,  occurring  about  4  o'dock  in  the  afternoon  on  Wednesday, 
the  19th. 

VIII. — ^This  depression  developed  in  the  Upper  Missouri  Valley  on  the  night  of  the 
19tii  and  moved  southward  to  western  Kansas,  where  it  was  central  at  midnight  of  the 
following  day.  It  moved  slowly  to  the  eastward  during  the  21st  and  22d  causing  heavy 
rains  in  all  districts  south  of  the  Lake  region,  and  dangerous  northeast  gales  at  stations 
on  the  lakes.  When  central  near  Cairo,  severe  local  storms  occurred  in  the  Gulf  States. 
This  depression  passed  to  the  eastward  over  Kentucky  and  North  Carolina  on  the  23d, 
and  disappeared  to  the  southeastward  off  the  South  Atlantic  coast,  attended  by  strong 
northeasterly  gales  at  stations  north  of  Charleston.  On  Saturday,  the  22d,  a  violent 
tornado  occurred  in  Pender  and  Brunswick  Counties,  North  Carolina.  The  storm  moved 
in  a  northerly  direction  across  the  Cape  Fear  River,  making  a  perfect  lone  through  the 
woods  and  fields,  the  tract  being  about  200  yards  in  width.  Tornadoes  also  occuned  in 
Bibb  County,  Cheorgia,  and  Dallas  County,  Alabama,  on  the  afternoon  of  the  same  date. 

IX. — ^This  storm  was  first  observed  in  Colorado  at  midnight  of  the  24th,  and  moved 
directly  eastward  during  the  25th  and  26th,  passing  over  the  central  port  of  the  United 
States,  and  leaving  the  Middle  Atlantic  coast  on  the  ^th.  When  the  course  changed  to  the 
noartheast,  this  storm  followed  the  general  direction  of  the  coast  line,  developing  consid- 
erable energy,  and  disappearing  to  the  eastward  of  Nova  Scotia  on  the  28th.  On  the 
28th,  steamship  Britannic,  lat.  41°  55^  N.,  long.  60°  V  W.,  barometer  29.86,  wind  south, 
force?. 

X. — ^This  was  a  slight  depression  which  appeared  off  the  New  England  coast  on  the 
SOthy  apparently  moving  to  the  northeast,  but  the  center  was  at  no  time  within  the  limits 
of  the  Si^^idl  Service  stations. 

XI. — Advanced  from  British  America  on  the  lost  day  of  the  month  and  was  central 
over  Lake  Superior  at  the  dose  of  the  month,  as  a  slight  barometric  disturbance. 

INTERNATIONAL  MKTEOBOLOGY. 

International  Charts  IV  and  V  accompany  the  present  number  of  this  Review.  Chart  IV 
ispablishedfor  February,  1880,  and  continues  the  series  of  that  chart,  begun  in  January, 
1877.  CSuurt  V  is  prepared  for  May,  1880,  and  continues  the  series  of  that  chart  from  No- 
vember, 1877.  In  the  preparation  of  these  charts,  which  are  based  upon  the  dally  charts 
accompanying  the  International  Bulletin  of  the  months  of  February  and  May,  1880,  much 
valuable  information  has  been  obtained  from  the  Monatliche  Uebersicht  der  Witterung 
for  February  and  May,  published  under  the  direction  of  Prof.  Dr.  G.  Neumayer,  director 
of  the  German  Marine  Observatory,  and  firom  the  Bulletin  Mensud,  published  by  Mr. 
Maxc  Deehrevens,  of  Zi-Ejo-Wei,  China.  Chart  IV  exhibits  the  mean  pxeeerasft^^Ai^c^^^  ts^^sss^ 
temperature,  and  the  prevailing  direction  of  the  wind  o\eT  Ai^<&  TiOT^Xi'KrjiX^^miss^^^^^ak^ 
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the  month  of  Febmary,  1880,  as  determined  from  one  obeervation  every  day  taken  at 
7.35  a.  m.,  or  0.43  p.  m.,  Greenwich  mean  time. 

The  most  marked  area  of  low  bMX)meter  extends  over  the  the  north  Atlantic  Ocean 
between  the  British  Isles  and  Greenland,  and  is  central  near  Stykkisholm,  where  the 
mean  pressure  for  the  month  was  29.28,  and  the  preyailing  wind  was  southwest,  force  5. 

The  barometric  gradient  increases  rapidly  to  the  southeast  and  west,  and  very  slowly 
in  a  northeasterly  direction,  indicating  an  extension  of  low  area  over  the  Artie  regions. 

The  second  area  of  mean  low  barometer  is  centod  over  British  India,  where,  in  the 
southern  part  of  Hindostan,  the  mean  pressure  for  the  month  was  below  29.90. 

Four  areas  of  barometric  maxima  appear  upon  the  chart,  the  most  marked  of  whScfa 
extends  over  eastern  Siberia,  where  the  greatest  mean  pressure  was  30.68.  This  area 
included  within  its  limit  the  eastern  half  of  Asia.  Passing  to  the  westward,  a  second 
area  inclosed  by  an  isobar  of  30.20  is  marked  as  extending  oyer  southern  Russia,  ftom 
the  Black  to  the  Ciaspian  Sea.  In  this  region,  the  pressure  diminishes  rapidly  toward 
the  Arctic  Ocean,  and  at  the  northern  stations  of  Europe  ranges  from  29.50  to  29.80. 

The  third  area  of  high  barometer  is  central  in  British  America  near  York  FactoiTy 
where  the  average  pressure  for  the  month  is  30.22.  The  area  of  high  barometer  usually 
extending  over  the  Atlantic  has  moved  to  the  westward,  and  includes  within  its  limits 
the  eastern  Gulf  States,  the  isobar  of  30.20  being  closed  and  extending  fiom  the  98Qk  to 
the  88th  meridian.  The  high  area  of  the  Pacific  extends  over  the  North  P&cific  comI^ 
where  the  pressure  ranges  fi^m  30.15  to  30.27  and  increases  with  the  latitude. 

Compared  with  the  preceding  month  the  area  of  low  Iraxometer  in  the  Arctic  region, 
central  west  of  Iceland,  has  moved  apparently  to  the  eastward,  the  r^on  of  least  preaa- 
ure  being  now  near  but  northeast  of  Iceland,  where  the  barometer  is  .3  of  an  inch 
below  the  mean  of  the  previous  month.  The  pressure  has  also  diminished  in  the  western 
part  of  this  low  area,  the  mean  at  Godtbaab  being  29.42  or  .17  of  an  inch  below  the  mean 
of  Januaiy. 

In  the  eastern  part  of  Asia,  the  region  of  greatest  pressure,  the  barometer  has  aver- 
aged .1  of  an  inch  below  the  mean  for  the  previous  month. 

In  North  America  the  pressure  has  increased  .2  of  an  inch  near  the  center  of  the  conti* 
nent.  The  area  of  30. 20,  which  extended  over  the  southern  portion  of  the  Middle  States, 
has  moved  to  the  southward  over  the  eastern  Gulf  States,  and  the  isobar  of  30.10  has 
moved  westward  to  Texas  and  southward  from  New  England  to  Pennsylvania.  The 
pressure  has  changed  slightly  in  the  Lake  region.  In  the  region  between  the  Upper 
Mississippi  and  Missouri  Rivers,  the  barometer  is  .  1  of  an  inch  below  the  mean,  while  at 
the  Rocky  Mountain  stations  it  remains  near  the  normal. 

The  most  marked  cliange  in  the  distribution  of  pressure  occurred  on  the  Pacific  coast, 
the  high  area  which  was  apparently  to  the  west  of  the  coast  line  during  January  having 
moved  to  the  northeast  over  Oregon,  replacing  the  low  area  of  29.90  by  a  general  increase 
of  pressure  along  the  coast  as  lar  south  as  San  Diego. 

Compared  with  the  corresi)onding  months  of  previous  years,  the  pressure  was  above  the 
normal  on  the  Atlantic,  Pacific,  and  Gulf  coasts,  and  slightly  below  in  the  central  part 
of  the  United  States.  In  the  central  part  of  British  America  the  pressure  has  averaged 
.24  of  an  inch  above  the  mean. 

The  following  table  exhibits  the  mean  pressure  and  the  mean  temperature  for  the  month 
of  February,  1^0,  in  the  several  countries  of  Europe  and  Asia,  compared  with  the 
means  as  determined  from  the  observations  taken  during  February  in  the  years  1877, 1878, 
and  1879: 


I 


Mean  barom- 
eter. 


Countries. 


ii 


i 


lg 


Algriers '    30.16 

Austria ■    29.94 

British  Isles I    29.83 

Denmark i    29.78 

France 30.  a3 

Germany. 

India  

Italy. 


Norway. 


29.89 
29.96 
30.00 
29.63 

Portugal 30.22 

Russia 29.93 

Spain I    30.11 

Sweden :    29.70 

Turkey i    30,04 


Mean  temper- 
ature. 


30.11 
30.11 
29.65 
29.79 
30.01 
29.98 
29.93 
30.06 
29.67 
30.14 
30.10 
30.09 
29.74 
30.10 


58.6 
39.6 
41.9 
33.5 
47.9 
37.6 
74.9 
51.4 
30.6 
54.8 
27.7 
54.7 
23.6 
52.4 


59.5 
83.1 
46.0 
35.8 
43.1 
S6.1 
71.3 
60.5 
36.5 
54.7 
22.2 
66.  S 
29.8 
00.8 
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The  accompanying  table  shows  the  deviations  in  temperature  and  pressure  at  isolated 
stations  for  the  month  of  February,  1880,  as  compared  with  the  means  of  three  yean: 

(jomg^airaiive  thermometrie  and  ha/tomeiric  means j  voUk  corresponding  depcartures. 


Stetion. 


York  FMustory , 

QodUuuklK 

Stykkisholm 

Tromao 

Thonhavn 

AfOhMIMl 

Bkatermburg 

BAnwul 

Yeniseisk 

NikolAievBk  on  the  Amoor 

Zi-K».Wel 

Pekin 

Beinit 

Maorltius 

Fori  Napier 

Paramaribo 

Funchal 

PoataI>elgado 

Bridgetown 

NaTaasa 

MeSboume 

HobartTown 

Astrakhan 

Athens 

Tillis, 

Liifhauat , 

Fort  de  France 

Lisbon 

Sandwiok  Bfanse 

Malta. 

Madrid 

Gibraltar 

Tashkend 

Cape  Town 

Free  Town 

Angra 

Oagliari 


Mean  temperature. 


£ 


—19.2 
16.8 
82.6 
25.0 
89.0 
8.1 
11.0 
4.2 
1.2 
—  4.7 
87.7 
28.2 
61.8 
81.7 
78.8 
80.8 
68.8 
61.0 
80.4 
78.1 
64.1 
63.6 
29.4 
55.9 
45.2 
58.8 
76.9 
55.2 
40.0 
58.4 
49.5 
60.4 
40.3 
78.8 
87.2 
58.2 
56.3 


u 

e 


—28.8 
7.0 
28.9 
86.5 
41.0 
15.8 
8.1 
5.9 
1.0 
—11.7 
89.2 
26.8 
59.9 
80.2 
75.2 
77.8 
64.9 
69.2 
77.5 
75.2 
68.4 
67.8 
17.6 
53.8 
39.0 
59.4 
74.5 
55.8 
42.5 
60.0 
50.5 
58.5 
24.6 
78.2 
86.4 
55.9 
57.0 


—  9.6 

—  9.8 

—  8.7 
+11.5 
+  2.0 
+  7.7 

—  2.9 
+  1.7 

—  0.2 

—  7.0 
+  1.5 

—  1.4 

—  1.9 

—  1.5 

—  8.6 

—  2.5 

+  1.1 

—  1.8 

—  2.9 

—  2.9 
+  4.3 
+  3.7 
—11.0 

—  2.7 

—  6.2 

+  1.1 

—  2.4 
+  0.6 
+  2.5 
+  1.6 
+  1.0 

—  1.9 
—15.7 

—  0.6 

—  0.8 

—  2.3 
+  0.7 


Mean  barometer. 


29.96 
29.52 
29.51 
29.46 
29. 6G 
29.73 
80.04 
80.37 
80.29 


80.38 
80.88 
80.07 
29.89 
29.84 
80.08 
80.28 
80.28 
80.00 


80.01 
29.84 
80.06 
30.02 
80.07 
80.19 
29.92 
80.28 
29.69 
80.06 


30.19 
80.34 
80.02 
29.83 
80.17 
80.00 


u 


I 


80.22 
29.42 
29.28 
29.43 
29.86 
29.75 
20.96 
80.17 
30.25 


30.80 
80.42 
80.02 
29.97 
29.80 
80.00 
30.12 
80.11 
80.00 


80.03 
80.06 
30.25 
80.10 
30.20 
80.16 
80.06 
80.14 
20.49 
29.99 


30.06 
30.85 
29.96 
29.86 
80.10 
30.01 


+0.24 
—0.10 
—0.28 
—0.08 
-0.24 
+0.06 
—0.11 
-0.20 
—0.04 


—0.08 
+0.09 
—0.06 
+0.06 
—0.04 
—0.06 
—0.16 
—0.12 
Normal. 


+0.02 
--0.19 
--0.19 
--0.06 
--0.13 
—0.06 
+0.14 
—0.09 
-0.20 
—0.06 


-0.11 
+0.01 
-0.04 
+0.06 
-0.07 
+0.01 


The  temperature  continued  above  the  normal  in  the  eastern  part  of  North  America. 
The  reports  show  that  this  was  the  warmest  February  that  has  occurred  in  many  years, 
especially  in  the  United  States  east  of  the  100th  meridian.  At  the  Bocky  Mountain 
stations  the  temperature  remained  about  stationary,  and  on  the  Pacific  coast  it  ranged 
fiom  2^  to  6°  below  the  normal.  It  averaged  more  than  6^  above  the  mean  of  February 
from  Virginia  northward  to  the  Saint  Lawerence  Valley,  and  from  New  York  westward 
to  Michigan. 

The  foUowing  are  some  of  the  extreme  monthly  temperatures  reported  at  isolated 
stations:  Lowest — York  Factory,  — ^28®.8;  Nikolaievsk  on  the  Amoor,  — 11®.7;  Yeniseisk, 
+1*>;  Barnaul,  5*>.9;  Godthaab,  7*>.0.  Highest— Freetown,  86**.4;  Mauritius,  82°;  Cape 
Town,  78*».2;  Bridgetown,  77®.5;  Paramaribo,  77°.8. 

The  i>revailing  direction  of  the  wind  over  North  America  was  northeasterly  on  the 
east  coast  of  the  Gulf  of  Mexico  and  in  southern  California;  southerly  in  the  Mississippi 
and  Ohio  Valleys,  the  Lake  region.  North  Pacific  coast,  and  over  the  Plateau  regions; 
northwesterly  at  stations  on  the  eastern  slope  of  the  Rocky  Mountains  and  in  the  Mis- 
souri Valley;  westerly  in  Canada  and  the  maritime  provinces;  variable  in  the  central 
part  of  Mexico.  Over  the  Atlantic,  south  of  latitude  30®,  northeasterly;  north  of  lati- 
tude 30®  and  east  of  longitude  30®,  southwesterly,  and  west  of  longitude  30®,  northwest- 
erly. 

In  Europe,  north  of  the  45th  parallel  of  latitude,  the  prevailing  winds  were  from  south 
to  West;  south  of  that  parallel,  at  stations  on  the  Mediterranean,  they  were  from  north- 
east to  northwest.  Westerly  winds  prevaQed  in  Algiers  and  in  Etindostan,  and  northerly 
winds  are  reported  generally  from  China  and  Japan. 
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The  following  notes  and  extracts^  descriptive  of  the  meteorological  conditions  otot 
Earope  and  the  north  Atlantic  for  Febroaiy,  1880,  are  taken  from  the  Monatlich  Ueber- 
sicht  der  Wittening:  In  a  meteorological  sense,  February  was  more  eventM  than  t^ 
two  preceding  months;  for  the  better  description  of  the  weather  conditions  the  month  ia 
divided  into  three  periods,  viz,  from  the  Ist  to  the  8th,  8th  to  19th,  19th  to  28th. 

The  first  period  may  be  considered  as  a  continuation  of  the  last  decade  of  January.  In 
the  sontheastem  part  of  centrallSarope,  from  eastern  Germany  to  the  Black  Sea,  an  area 
of  high  barometer  (30.32  to  30.71)  prevailed,  while  to  the  noith  of  this  region  four  baro- 
metric depressions  occurred,  moving  in  a  direction  west  to  east.  The  atmospheric  dis- 
turbances in  central  Europe  were  very  slight;  there  was  almost  a  total  absence  of  precipi- 
tation, and  heavy  frosts  continued  uninterruptedly.  In  Bavaria  and  Wurtembuig  the 
fh)st  reached  its  greatest  intensity,  minimum  temperatures  of  +5°  to-— 0°.4(Fahr.)  being 
reported  from  these  sections. 

The  following  notes  are  of  interest:  *'  Carlsruhe,  February  8. — ^The  duration  of  cold  of 
the  present  winter  surpasses  that  of  1829-'30. ' '  A  dispatch  from  Rorschach,  dated  Feb- 
ruary 7th,  stated  that  Lake  Constance  froze  over  the  night  before;  tempeiBtUTe  -^14® 
(Fahr. )  In  the  year  1830,  on  the  2d  of  February,  the  lake  froze  over  and  navigation  mm 
interrupted.  In  Italy  the  winter  was  very  severe;  in  Venice  water  froze  in  ciaternB, 
causingascarcity  of  drinking-water;  in  Naples  irost  and  snow  prevailed.  About  the 
end  of  the  period  under  consideration,  two  depressions  appeared  in  northwestern  Emope 
and  extended  &r  southward.  During  the  second  period  the  region  of  barometric  depna- 
sions  was  transferred  from  the  north  to  the  west  of  Europe.  The  area  of  high  preasiue 
continued  until  the  10th  northwest  of  the  Black  Sea.  It  then  moved  slowly  to  tiie  nmtfa, 
and  about  the  18th  was  central  as  an  area  of  unusually  high  pressure  (30.71  to  30.91)  in 
northeastern  Russia. 

Several  slight  depressions  occurred  in  southern  Europe,  causing  changes  in  wind,  and 
accompanied  by  rain,  and  in  some  cases  snow.  The  severe  frosts  virhich  occurred  in 
southern  and  western  Europe  during  the  two  previous  months  were  followed  by  wanner 
weather,  and  the  region  of  greatest  cold  was  transferred  to  central  and  nortiiem  Rnasia 
during  the  second  period  of  February. 

In  tiie  greater  part  of  Germany,  from  the  16th  to  the  19th,  the  temperature  rose  with 
southeasterly  winds,  while  at  Memel,  with  east  and  southeast  winds,  quite  the  oontnury 
took  place.  At  Memel,  during  the  18th  and  19th,  the  minimum  temperature  occurred, 
while  in  western  Germany,  the  maximum  was  reached  ou  the  19th. 

During  the  third  period  (20th  to  the  end  of  month)  several  depressions  of  great  energy 
passed  over  northwestern  Europe  moving  eastward.  Ou  the  '24th  the  area  of  high  ba- 
rometer extended  from  the  British  Isles  to  central  Russia,  so  that  in  the  whole  of  middle 
and  southern  Europe,  as  far  south  as  the  Mediterranean,  fresh  easterly  and  northerly 
winds  prevailed,  by  which  the  temperature  of  this  region  was  considerably  lowered. 
This  area  of  high  barometer  was  subsequently  driven  first  to  the  south,  then  to  the 
southwest  of  the  continent,  where  it  remained  until  the  end  of  the  month.  Over  the 
north  Atlantic,  west  of  the  50th  meridian,  during  the  first  decade  of  the  month  the  ba- 
rometer was  high  and  fair  weather  with  northwesterly  winds  prevailed  with  few  inter- 
ruptions of  falling  barometer  and  southwesterly  winds,  heavy  rains  occurring  when  the 
direction  of  the  wind  changed;  3d,  in  42°  N.,  65°  W.,  SW.  wind,  force  10,  torrents  of 
rain,  followed  by  clear  weather;  9th,  in  39°  N.,  60°  W.,  NNW.  wind,  force  10;  10th, 
in  43°  N.,  53°  W.,  WSW.  to  NW.  wind,  force  8-10.  From  the  10th  to  the  20th  in 
this  part  of  the  Atlantic  the  winds  were  variable,  chiefiy  i'rom  S\V.  to  NW.,  and  the 
barometer  ranged  from  29.50  to  30.32;  11th,  in  41°  N.,  01°  W.,  NW.,  force  10;  13th, 
in  40°  N.,  56°  W.,  SW.,  force  10;  14th,  in  41°  N.,  51°  W.,  WSW.,  force  9;  16th,  in 
41°  N.,  59°  W.,  NW.,  force  8,  rain  and  hail  squalls.  From  the  20th  to  the  end  of  the 
month  calm  and  ikir  weather,  moderately  high  barometer  and  easterly  winds  prevailed. 

The  following  vessel  reports  indicate  the  occurrence  of  storms  on  the  middle  Atlantic, 
on  the  dates  named:  Ist,  in  47°  N.  37°  W.,  SW\,  force  8;  5th,  in  48°  N.  30°  W.,  SW., 
force  10;  (Jth,  in  47°  N.  35°  W.,  WNW.,  force  10;  7th,  in  41°  N.  38°  W.,  NW.,  force 
10;  8th,  in  43°  N.  34°  W.,  W.,  force  9;  10th,  in  48°  N.  33°  W.,  WNW.,  force  10, 
thunder,  rain,  and  hail  squalls;  same  datein  46°  N.  45°  W.,  W^.,  force  11-12,  hail  and 
snow;  16th,  in  40°  N.  46°  W.,  hurricane-like  SE.  storm,  and  torrent  of  rain,  luirometer 
28.62.  16th  to  18th,  in  43°  N.  40°  W\,  SSW.,  10  by  W.  11  to  N.  10,  hurricane  squalls 
with  rain,  hail,  and  lightning;  23d,  in  44°  N.  45°  W.,  SSE.,  force  8. 

The  following  vessel  reports  indicate  the  occurrence  of  storms  over  the  ocean  east  of 
the  thirtieth  meridian,  or  west  of  the  European  coast,  during  the  month:  6th,  in  46°  N., 
28°  W.,  NW.,  force  8,  squally;  8th,  in  50°  N.,  12°  W.,  S.  to  NE.,  force  8;  9th,  in  49° 
N.,  8°  W.,  W\,  force  11,  squally,  barometer  28.54;  10th,  in  43°  N.,  26°  W.,  NW.,  force 
10;  13th,  in  47°  N.,  28°  W.,  WNW.,  force  12,  hurricane,  hail  and  rain,  lightning  aU 
around,  high  sea;  lOth,  48°  N.,  6°  W.,  WSW.,  force  11,  hard  squalls,  hea\7  rain, 
barometer  28.78. 


REPORT   OF   THE   CHIEF   SIGNAL-OFFICER.  299 

Chart  V  exhibits  the  tracks  of  barometric  depressions  which  have  been  traced  from 
the  daily  international  charts  for  the  month  of  May,  1B80,  sapplemented  by  vessel  re- 
ports fiom  the  North  Atlantic  and  North  Padtic.  The  data  received  is  charted  for  each 
day  of  the  month  on  the  charts  accompanying  the  International  Bolletin  for  each  day, 
and  from' these  charts  and  additional  reports  tiie  movements  of  the  centers  of  barometric 
minima  are  traced. 

Twenty-five  of  the  principal  storm-areas  occnrring  in  the  northern  hemisphere  have 
thus  been  traced  on  the  daily  charts.  Concerning  the  general  distribution  of  these  baro- 
metric disturbances,  the  following  is  given:  Nine  passed  over  parts  of  the  United  States 
and  Canada.  Three  of  these  were  first  observed  on  the  Pacific  coast  west  of  Oregon. 
One  approached  the  stations  of  observation  firom  the  Gulf  of  Mexico  south  of  25th 
parallel.  The  general  movement  of  the  storms  occurring  in  North  America  was  to  the 
northeast.  Four  of  these  depressions  have  been  traced  over  the  Atlantic,  but  in  only 
two  cases  were  sufficient  vessel  reports  received  to  warrant  the  tracing  of  a  continu- 
ous storm  firom  North  America  across  the  Atlantic.  Two  regions  of  barometric  dis- 
tuibfuice  are  exhibited  over  Europe,  one  extending  from  east  to  west  fh)m  the  North  sea 
to  northern  Russia ;  the  other  extending  along  the  nortli  coast  of  the  Mediterranean.  The 
region  of  barometric  disturbance  in  eastern  Asia  extends  from  the  coast  of  China  north- 
eastward to  the  island  of  Yesso,  the  mean  track  of  the  low-areas  passing  to  the  west  of 
Japan  and  south  of  (Dorea. 

The  following  brief  description  is  given  of  the  storms  first  appearing  within  the  limits 
of  the  Signal  Service  stations: 

I.— On  the  2d  and  3d  of  the  month,  the  barometer  was  high  on  the  Atlantic  coast  and 
a  d^reflsion  was  central  on  the  eastern  slope  of  the  Rocky  mountains.  The  circulation 
of  tiie  winds  in  the  southern  sections  of  the  United  States  and  the  gradual  fall  of  the 
barometer  along  the  coast  of  the  Gulf  of  Mexico  indicated  tljie  advance  of  a  disturbance 
ficom  the  south  or  southwest.  On  the  3d,  this  area  apparently  moved  in  an  easterly 
direction  over  the  Gulf  of  Mexico,  passing  over  Florida,  between  PuntaRassa  and  Cedar 
Keys  during  the  night.  On  the  4th,  the  course  changed  to  the  northeast  and  the  center 
of  disturbance  passed  to  the  east  of,  and  parallel  to,  the  South  Atlantic  coast.  The 
morning  report  of  the  5th  showed  the  center  to  be  near  Cape  Hatteras,  moving  to  the 
northeast,  and  later  reports  received  from  vessels  enable  us  to  trace  the  center  to  the 
southern  point  of  Nova  Scotia^  where  it  was  central  on  the  6th  as  a  storm  of  great  energy. 
The  following  maximum  velocities  of  wind  at  stations  near  the  center  of  disturbance  in- 
dicate the  severity  of  this  storm:  Charleston,  NE.,  25  miles;  Macon,  North  Carolina, 
SE.,  32  miles;  Cape  Lookout,  SE.,  40  miles;  Hatteras,  SE.,  47  miles;  Kittyhawk, 
NE.,  38  miles;  Chinooteague,  NE.,  39  miles;  Eastport,  N.,  27  miles.  The  following 
marine  reports  were  of  service  in  determining  the  track:  Brig  Sisters  at  New  York,  May 
91^,  reports  heavy  SE.  gale  on  May  4th,  lasting  ten  hours.  Ship  Niagara,  May  5th,  oflf 
Hatteras,  stove  bulkwarks,  etc,  during  NE.  ^e.  Barque  Windermere  at  New  York, 
May  7th,  from  Colombo,  January  31st,  reports,  on  May  5th,  had  revolving  hurricane, 
lasting  seven  hours.  Brig  Edith  Hall  at  New  York,  May  10th,  iVom  Bahia,  reports,  May 
5th,  terrific  SE.  gale  and  tremendous  sea.  Bark  Elinor  in  37°  N.,  70°  W.,  May  6th, 
huiricane  from  NE.  to  SW.,  lasting  twenty-four  hours,  during  which  the  vessel  lost 
her  top-mast. 

A  efight  depression  developed  in  British  America  on  the  4th  and  passed  southeastward 
over  the  Saint  Lawrence  Valley  on  the  5th,  apparently  uniting  with  this  storm,  when 
the  center  of  disturbance  was  near  Yarmouth  on  the  morning  of  the  6th.  The  chart  of 
the  7th  showed  a  fall  of  .55  of  an  inch  in  the  barometer  at  Saint  John's,  and  the  follow- 
ing rei)ort,  fix)m  the  same  station,  showed  a  rise  of  .16  of  an  inch,  with  west  wind.  The 
following  reports  from  vessels  in  the  north  Atlantic  are  interesting  in  connection  with 
the  study  of  thisstorm:  May  5th,  lat.  42°  W  N.,  long.  56°  35'  W.,  steamship  Crown,  8. 
W.  gale  with  heavy  sea  for  twelve  hours.  May  7th,  lat.  41°  34°  N.,  long,  68°  48'  W., 
steamship  Baltic,  SSW.,  force  8  to  9,  violent  gale,  high  southwesterly  sea.  In  41°  N., 
66°  W. ,  SW. ,  W. ,  and  NW. ,  strong  gale,  high  sea.  May  8th,  steamship  Nederland  passed 
through  this  storm  in  lat.  43°  N.,  long.  42°  W.,  barometer  29.86,  SW.,  force  4,  high 
SSW.  sea;  on  the  9th,  the  same  vessel  reports  in  41°  N.,  47°  W.,  barometer  30.19,  tem- 
perature 46°,  a  fall  of  16°,  wind  NN  W.  showing  the  advance  of  an  area  of  high  pressure  to 
the  westward  of  this  storm.  The  indications  arc  that  that  this  storm  passed  to  the  east- 
wsffd  over  the  Atlantic,  but  the  reports  are  not  sufiicient  to  warrant  the  charting  of  its 
continuous  course.  It  disappeared  to  the  east  of  Nova  Scotia  on  the  8th,  followed  by  a 
n^id  increase  of  pressuro  at  stations  on  the  Atlantic  coast. 

II. — ^This  storm  approached  the  Pacific  coast  from  the  west  on  the  4th,  where  a  sudden 
fall  in  the  barometer  was  reported  from  stations  in  Washington  Territory  and  Oregon, 
the  pressure  at  Roseburgh  and  Portland  being  .42  of  an  inch  below  the  mean  pressure 
ibr  the  month.  On  the  5tii  the  area  moved  rapidly  to  the  eastward,  crossing  the  Rocky 
Mountains  a  little  to  the  north  of  the  boundary  line,  the  pressure  ranging  fix)m.  63  to  .65 
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of  an  inch  below  the  mean  at  Forts  Stevenson  and  Buford.  On  the  6th  the  course  changed 
to  the  southeast,  and  the  center  of  the  depression  passed  over  Iowa  with  loss  of  energy 
and  increasing  pressure  at  the  center.  On  the  6th,  the  barometer  was  29.41  at  Omaha, 
and  on  the  following  morning  the  center  was  near  Des  Moines,  after  which  its  counw 
changed  to  the  northeast,  the  storm  passing  over  Wisconsin,  Lake  Superior,  and  thenoe 
towards  the  southern  portion  of  Hudson's  Bay.  South  to  southeast  gales  occurred  on 
Lakes  Michigan,  Erie,  and  Huron,  as  the  depression  passed  to  the  noitheast;  mayiinnwi 
velocities  of  wind  ranged  fiom  30  to  36  miles  per  hour.  Several  disasters  occurred  on 
the  North  Pacific  coast  when  this  disturbance  was  central  near  Portland.  This  distorb- 
ance  appeared  to  the  northeast  of  the  coast  of  Labrador  on  the  8th,  and  was  followed 
by  a  second  depression,  which  extended  from  British  America  southward  to  Texas,  this 
last  separating  two  areas  of  high  barometer,  one  central  in  -the  Saint  Lawrence  Valley  and 
the  other  over  the  Pacific  coast,  west  of  California. 

III. — ^This  developed  in  the  Rocky  Mountain  regions  on  the  8th  and  passed  over  Min- 
nesota and  Lake  Superior  on  the  9th,  attended  by  heavy  rains  as  far  south  as  the  Ohio 
Valley.  The  course  changed  to  the  north  near  Duluth,  and  on  the  morning  of  the  10th 
the  center  was  near  Moose  Factory,  where  the  pressure  was  29.58,  wind  SW.  Gkdes 
occuired  on  the  9th,  the  storm-center  becoming  unusually  well-defined,  enclosed  by  an 
isobar  of  29. 40  as  it  passed  over  this  region.  After  reaching  the  56th  parallel  of  latitude, 
the  course  changed  to  the  east  and  then  to  the  southeast,  the  center  passing  over  the 
Gulf  of  Saint  Lawrence  on  the  morning  of  the  12th,  attended  by  violent  gales  in  the 
Canadian  maritime  provinces.  On  the  13th  it  was  central  in  lat.  49°  N.,  long.  59°  W., 
where  the  barometer  fell  to  29.58,  with  high  N.  to  NE.  winds;  high  north  winds  were 
also  reported  on  the  same  date  on  the  Atlantic  coast  between  Halifax  and  Hatteras: 
northwest  gales  werealso  reported  on  the  14th  in  41°  N.,  68°  W.  In  37°  30^  N.,  66° 
00^  W.  hurricane,  very  heavy  sea;  lost  topmasts.  In  36°  N.,  68°  W.,  May  15th,  ship 
Wattikka,  severe  gale  from  SE.  In  36°  N.,  64°  W.,  schooner  Eider,  May  15th,  severe 
gale.  On  the  same  date,  in  30°  N.,  60°  30^  W.,  schooner  Lewis,  29.85,  SSW.,  hi^; 
heavy  sea  and  threatening.  On  the  16th,  in  50°  N.,  40°  W.,  Altmore,  SSW.  ffle 
for  twenty -four  hours;  decks  swept.  In  56°  23^  N.,  28°  55^  W.,  SW.  hurricane;  tre- 
mendous sea.  In  40°  N.,'44°  W.,  Castelar,  SSW.  hurricane  for  six  hours;  in  42°  20^ 
N.,  48°  00'  W.,  Kroenen,  severe  gale,  SSW.  On  the  17th,  in  44°  N.,  45°  W.,  steam- 
ship Celtic,  W.,  strong  gale;  in  42°  N.,  48°  W.,  steamship  Vaderland,  WSW.,  mod- 
erate gale,  cloudy,  high  sea.  The  above  reports,  considered  in  connection  with  the  regu- 
lar simultaneous  reports,  enable  us  to  trace  this  depression  over  the  North  Atlantic  Ocean 
to  Iceland,  and  thence  eastward  to  the  northern  coast  of  Norway. 

IV. — The  barometer  fell  rapidly  at  stations  on  the  Pacific  coast  on  the  10th  as  this 
depression  approached  from  the  west,  accompanied  by  heavy  rains  as  far  south  as  San 
Francisco,  and  light  rains  to  San  Diego.  On  the  11th,  when  the  center  of  disturbance 
was  near  the  coast  line,  the  pressure  was  .53  of  an  inch  below  the  mean  at  Portland. 
This  storm,  although  severe  when  first  observed,  passed  rapidly  over  the  Rocky  Mount- 
ains on  the  13th  and  14th,  losing  much  of  its  energy  and  finally  disappearing  before 
reaching  the  Mississippi  Valley. 

v.— This  storm  developed  in  the  upper  Missouri  Valley  on  the  16th  and  passed  slowly 
over  Dakota  on  the  17th,  the  barometer  falling  to  29.40  at  Breckenridge.  On  the  18th 
it  moved  eastward  over  Lake  Superior  and  continued  its  easterly  course  during  the  19th 
and  20tli,  losing  much  of  its  energy  and  finally  disappearing  northeast  of  Quebec. 

VI. — This  developed  in  Texas  on  the  20th,  and  moved  slowly  over  Indian  Territory 
and  the  lower  Ohio  Valley,  causing  rains  in  the  Southern  States.  On  the  2l8t  this  storm 
was  central  near  Cairo,  from  which  point  it  moved  to  the  north,  developing  energy  as  the 
center  of  disturbance  passed  over  Lake  Huron.  On  the  morning  of  the  23d  the  disturb- 
ance had  reached  the  southern  part  of  Hudson's  Bay,  the  barometer  at  Moose  Factory 
reading  29.  G8,  a  fall  of  .42  of  an  inch  in  twenty-four  hours. 

VII. — This  was  first  observed  on  the  Pacific  coast  on  the  23d,  central  west  of  Victoria. 
The  barometer  fell  rapidly  at  stations  on  the  north  Pacific  coast  on  that  date,  as  the  cen- 
ter passed  rapidly  over  the  coast  range  and  thence  eastward  to  Manitoba,  where  it  is 
central  on  the  24  th,  the  barometer  being  .62  of  an  inch  below  the  mean  for  the  month. 
This  depression  proi)ably  united  with  VIII,  which  developed  on  the  eastern  slope  of  the 
Kocky  Mountaios. 

Vlil. — This  storm  was  central  in  Nebraska  on  the  24th,  where  the  pressure  was  .34  of 
an  inch  below  the  normal.  On  the  26th,  the  center  of  disturbance  had  passed  eastward 
over  Lake  Superior  and  beyond  the  stations  of  observation.  Heavy  rains  occurred  in  the 
northern  quadrants  of  this  storm,  but  the  most  noticeable  feature  was  the  high  tempera: 
ture  attending  the  south  winds  in  the  Mississippi  and  Ohio  Valleys.  This  warm  wave 
gradually  extended  over  States  east  of  the  Mississippi,  causing  unusually  warm  weather 
for  May ;  rains  were  light  in  the  southern  quadrants  of  the  storm,  unto  the  wind  shifted 
to  the  west  and  northwest. 
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IX. — On  the  29th,  the  barometer  fell  in  Texas  and  the  acyoining  States,  accompanied 
by  light  rains  northward  to  Missoon.  On  the  30th,  the  storm,  thus  developed,  in- 
creased in  energy  as  it  advanced  to  the  northeast  over  Lakes  Michigan  and  Huron.  The 
prdssore  was  .5  of  an  inch  below  the  mean  at  stations  near  the  center  of  disturbance, 
and  the  rain  area  included  that  portion  of  the  United  States  east  of  the  Mississippi  The 
following  maximum  wind  velocities  occurred  on  the  northern  lakes :  Michigan,  28  miles, 
NW. ;  Ontario,  26  miles,  W.  On  the  31st,  this  storm  moved  beyond  the  limits  of  the 
stations  of  observation.  Dangerous  SE.  to  SW.  winds  occurred  on  the  Atlajitic  Coast, 
maximum  velocities  being  36  miles  SK  at  Chinooteague,  Delaware  Breakwater,  34  miles 
&,  and  Wood's  Holl,  40  miles  SW. 
Of  the  storms  occurring  on  the  European  coasts  the  following  brief  description  is  given : 
X. — On  the  morning  of  the  5th  the  pressure  was  high  over  the  Brituth  Isles,  accompa- 
nied by  high  northerly  winds,  and  a  second  area  of  high  pressure  extended  over  southeast- 
em  Russia.  This  depression  apparently  passed  to  the  southward  from  the  Arctic  Ocean 
during  the  night  of  the  5th,  and  was  central  on  the  morning  of  the  6th  near  Hemosand, 
where  the  barometer  had  &llen  .36  of  an  inch  in  the  past  twenty-four  hours,  the  iaobar 
29.60  inclosing  the  stations  in  the  northern  and  central  portions  of  Sweden  and  Norway, 
where  the  winds  were  light  and  variable.  The  pressure  increased  rapidly  in  a  south- 
westerly direction  and  violent  northerly  gales  occurred  at  stations  on  the  northeast  coast 
of  Scotland,  in  the  North  Sea,  and  in  the  Enjy^h  Channel  on  the  6th.    The  morning 

Xrt  of  the  7th  placed  the  center  of  disturbance  near  St.  Petersburg,  with  northerly 
Is  prevailing  over  western  Europe,  the  force  of  wind  being  increased  by  a  second  de- 
pression which  was  moving  to  the  east  over  Italy. 

During  the  8th  and  9th  this  storm  moved  to  the  northeast  and  passed  beyond  the  sta- 
tions of  observation.  The  area  of  high  barometer,  which  was  then  south  of  it,  appar- 
ent following  its  general  course  with  increasing  pressure. 

XI  apparently  developed  off  the  coast  of  Portugal  on  the  4th,  and  moved  slowly  over 
the  Mediterranean  on  the  5th,  6th,  7th,  and  8th,  inclining  to  the  southward  during  the 
7th,  after  which  the  course  changed  slightly  to  the  north  of  eas^  passing  over  the  north- 
em  portion  of  Italy  and  thence  eastwa^  to  the  region  of  the  Black  Sea,  inclosed  by  an 
isobar  of  29.60.  It  was  last  observed  as  central  near  Lemberg,  and  disappeared  over 
western  Asia,  probably  uniting  with  an  extensive  area  of  low  bturometer  then  central  in 
India. 

Xn  was  central  southwest  of  Ireland  on  the  8th,  and  moved  to  the  southeastward 
over  the  Bay  of  Biscay  and  southern  France,  from' the  9th  to  the  12th;  ship  Hypolyta 
reported  on  the  8th  in  49®  N.,  15°  W.^  8  p.  m.,  strong  NE.  gale,  force  11,  hi^  cross-sea; 
midnight,  8th  and  9th,  gale  moderatmg.  This  depression  continued  its  easterly  course 
over  Europe  until  the  morning  of  the  14th,  when  its  course  changed  to  the  northeast, 
and  during  the  16th,  17th,  and  18th  it  passed  over  central  Russia,  and  finally  disap- 
peared near  longitude  50®  E. 

Xm. — Vessel-reports  from  mid-ocean  on  the  12th  and  13th,  indicate  the  presence  of 
this  storm  in  that  locality.  U.  S.  ship  Saratoga,  near  the  Azores,  recorded  the  follow- 
ing low  pressures :  12th,  in  39®  N.,  24®  W.,  29.43,  heavy  rain,  squally;  13th,  in  39®  N., 
2Cr  W.,  29.49,  WSW.,  force  7;  on  the  14th,  easterly  winds  on  the  northern  margin  of 
this  storm  increased  in  force.  Steamship  Indiana,  in  51®  N.,  15®  W.,  reports  »SE., 
force  8,  barometer  29.89.  On  the  16th  the  barometer  at  Madeira  read  29.61.  On  the 
nOij  bark  Lizzie  Wright,  in  46®  N.,  14®  W.,  reports  S.  gale,  lasting  twenty  hours. 
FxQim  the  17th  to  the  20th  this  area  increased  in  energy  as  it  passed  to  the  eastward  over 
the  north  coasts  of  the  Mediterranean,  disappearing  near  the  Black  Sea  on  the  20th. 

XIY. — ^This  storm  probably  developed  in  the  Atlantic  west  of  Algeria,  and  passed 
northeastward  as  a  slight  depression,  reaching  northern  Italy  on  the  18th,  where  the 

gresBure  was  29.69  on  the  morning  of  that  date;  strong  northwesterly  winds  prevailed 
1  the  western  part  of  the  Mediterranean  on  the  18th,  and  brisk  to  high  southwest  winds 
were  reported  on  the  same  date  at  stations  on  the  south  coasts  of  the  Mediterranean. 
An  area  of  high  barometer  extended  over  the  British  Isles  and  thence  eastward  to  Rus- 
sia, with  northerly  winds  prevailing  in  Europe  firom  the  coast  of  France  eastward  to  the 
low  area,  which  was  then  central  in  western  Siberia.  This  area  passed  to  the  eastward 
over  Turkey  on  the  19th,  and  was  central  in  southern  Russia  on  the  20th  as  a  slight  dis- 
torbance,  and  on  the  morning  of  the  21st  it  had  moved  to  the  region  of  the  Caspian  Sea 
inclosed  by  an  isobar  of  29.60.  The  chart  of  the  following  day  indicated  that  a  small 
but  well-defined  depression  was  central  northeast  of  the  Caspian  Sea,  and  reports  from 
that  r^on  indicate  that  this  was  a  continuation  of  XIY. 

XV  and  XVI  were  low  areas  which  apparently  developed  in  the  North  Sea  on  the 
20th  and  23d,  respectively,  and  each  passed  to  the  northeast  over  the  Baltic  region  and 
diwpp^ured  on  the  day  following. 

During  the  transit  of  this  minor  depression,  an  extensive  area  of  low  barometer  ex- 
isted in  the  Arctic  region,  north  of  Europe;  the  pressure  being  below  29.40  at  northern 
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stations  on  the  22d,  below  29.30  on  the  23d,  and  below  29.00  on  the  24th,  accompanied 
by  violent  SW,  gales, 

XVII. — ^This  storm  was  probably  central  as  a  severe  storm  sonth  of  Iceland  on  tiie  23d. 
Steamship  Britannic,  in  51°  N.,  23®  W.,  reported  barometer  29.87,  wind  W.,  force  7, 
rain  and  heavy  west  northwest  swell.  Other  vessel-reports  from  this  locality  indicate 
the  presence  of  a  severe  storm  to  the  northeast  of  or  near  the  coast  of  Ireland. 

On  the  24th,  this  storm  had  reached  the  coast  of  Norway,  inclosed  by  an  isobar  of 
29.00.  The  following  reports  from  stations  within  the  influence  of  this  storm  show  tiie 
gradient  in  southern  portions  of  the  depression :  Brono,  28.94;  Christiana,  29.13;  Copen- 
hagen, 29.60;  Hamburg,  29.81.  After  reaching  the  Continent  the  course  changed  to  the 
south  of  east  and  so  continuing  during  its  transit  over  Europe  on  the  25th,  26th,  and 
27th,  with  rising  barometer  at  the  center  of  the  depression.  It  was  last  observed  in 
eastern  Russia  as  an  extended  area  of  29.80. 

XVIII. — ^This  depression  was  apparently  a  secondary  disturbance,  attending  a  decided 
depression  which  extended  over  the  Arctic  regions  north  of  the  British  Isles,  on  the  27th 
and  28th.  The  general  direction  and  force  of  wind  on  the  north  coast  of  Europe  indi- 
cated the  presence  of  a  depression  of  great  eneigy  in  the  higher  latitude,  and  the  chart 
of  the  28th  exhibits  a  low  area  to  the  northeast  of  Europe,  and  a  well-defined  area  of 
high  pressure  advancing  from  the  Atlantic,  thus  increasing  the  gradient  and  causing 
high  NW.  winds  at  stations  in  western  and  northern  Europe.  This  depression  moved 
to  the  northeast  over  northern  Russia  on  the  29th,  and  was  followed  by  the  high  area 
from  the  Atlantic,  which  may  be  traced  on  the  daily  charts  from  the  Azores  on  ihe  26th 
to  northern  Europe,  where  it  appeared  immediately  to  the  west  of  this  depression. 

The  following  general  description  of  the  barometric  depressions  traced  along  the  coasts 
of  China  and  Japan  during  the  month  of  May,  1880,  is  taken  from  the  Bulletin  Mensnel, 
published  by  Mr.  Marc  Dechrevens,  of  the  Zi-Ka-Wei  Observatory.  The  storm-tracks 
are  so  traced  as  to  indicate  the  approximate  location  of  the  center  of  each  disturlKmce  at 
the  hour  corresponding  to  7. 35^  a.  m.,  Washington  mean  time. 

XIX. — ^This  depression  advanced  from  the  interior  of  China  on  the  5th,  passing  a  little 
to  the  south  of  Shanghai,  and  after  leaving  tbe  coast,  curved  to  the  northeast,  following 
the  south  coast  of  Japan,  and  disappeared  to  the  northeast  of  the  island  of  Nipon,  about 
latitude  40°.  This  storm  was  central  over  Wuhu,  China,  at  10  a.  m.  of  the  5th,  and  on 
the  evening  of  the  7th  was  north  of  Nipon,  having  advanced  with  an  average  velo«ity  of 
38  miles  per  hour.  This  storm  was  immediately  followed  by  a  second  depression  which 
moved  to  the  eastward  over  the  ocean,  and  was  felt  as  far  south  as  Hong-Kong.  Light 
rains  are  reported  in  China,  and  abundant  rains  in  Japan  near  the  center  of  disturbance. 
The. barometer  fell  .5  of  an  inch  at  Toniangasima  light-house  (lat.  34°  IS^'N.,  long.  135° 
O''  E.)  where  the  wind  blew  violently  from  the  west.  At  Tokio,  the  rainfall  during  the 
6th  and  7th  was  3.26  inches. 

XX. — This  depreosion  crossed  the  Gulf  of  Pe-Chi-Li  on  the  8th,  moving  from  west  to 
east;  it  passed  over  Corca  on  the  9th,  and  over  Japan  on  the  10th  and  11th.  Ix)west  ba- 
rometer was  observed  at  Tien-sin,  at  noon  of  the  8th,  and  at  Tokio  at  8  p.  m.  of  the  10th. 
Heavy  rains  occurred  near  the  coast  on  the  9th.  The  storm  was  severe  near  the  center 
of  depression,  but  the  disturbance  did  not  extend  to  the  southern  stations. 

XXI. — This  storm  moved  to  the  eastward  over  China  from  the  W8W.  to  ENE.,  pass- 
ing over  Hankow  (wind  S.  to  NE.)  at  noon  of  the  11th.  It  passed  over  Wuhu  about  5  p. 
m.  of  the  11th,  winds  SE.  to  W.  and  NW.  At  Zi-Ka-Wei  (wind  SSE.  to  WNW.  and  N. ) 
from  5  p.  m.  to  midnight,  barometer  low  and  stationary.  At  1  a.  ni. ,  on  the  12th,  the 
storm  increased  in  force  and  continiied  with  great  violence  until  5  a.  ni.,. barometer  rising 
rapidly,  the  wind  remained  SSE.  until  midnight,  when  it  veered  to  the  SSW.  and  then 
to  the  NE.  during  the  day.  At  9  p.  m.  the  winds  to  the  north  of  China  and  Japan  in- 
dicated clearly  the  presence  of  a  cyclonic  disturbance  in  the  Straits  of  Corea,  which  soon 
disiippeared.  The  lowest  barometer  was  observed  at  Tokio  at  5  p.  m.  on  the  13th,  when 
the  center  of  distiirbance  was  over  the  Sea  of  Japan. 

XXII. — The  storm  approached  from  the  southwest  of  China,  passing  over  Hankow, 
Wei-hu,  Nankin,  and  to  the  north  of  Zi-Ka-Wei.     The  depression  was  slight  and  of 
irregular  form,  although  violent  northerly  winds  wore  reiwrted  from  Hankow  on  the 
20th.     Light  rain  occurred  at  Zi-Ka-Wei  on  the  evening  of  the  20th. 

The  depression  reiiched  Japan  on  the  evening  of  the  20th.  On  the  2l8t,  about  noon, 
it  passed  to  northwest  of  the  light-house  of  Tsurisima,  and  on  the  23<l  to  the  northwest 
of  the  light-house  of  Kinkasan.  The  low(^t  barometer  at  Tokio,  29.71,  occurred  at  3.30 
p.  m.,  on  the  22d,  with  a  moderate  wind  from  the  SSE.  Light  raias  only  occurred  dur- 
ing the  passage  of  this  deprcvssion. 

XXIII. — This  dejH'ession  followed  XXII,  advancing  from  channel  of  Formosa,  where 
it  was  central  on  the  2()tli,  and  passing  to  tlie  northward,  it  reached  the  straits  of  Corea 
on  the  23d,  and  was  over  the  Sea  of  Japan  on  the  24th.     At  Tokao,  on  the  west  coast  of 
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Fonnoaa,  6.70  inches  of  ram  fell  on  the  20th.    This  storm  was  central  ov»  the  island  of 
Ye880onthe25th. 

XXIV. — Violent  whirlwinds  were  reported  from  the  northern  provinces  of  China  on 
the  25th  and  26th,  while  this  depression  was  central  near  Pekin,  toward  the  sonthwest. 
The  Peldn  Gazette  gives  an  interesting  detail  in  ite  issne  of  the  9th  of  Jnlj,  relative  to 
the  hail-storms  of  the  26th  of  May,  which  were  very  destmctive  in  the  districts  of 
Honan-fan  (lat.  34°  30^  N.,  long.  112''  30^  E.)  The  reports  show  that  the  hail  com- 
m/eaaobd.  at  4  p.  m.,  and  was  of  only  short  duration;  tlie  crops  in  several  of  the  ceree^  dis- 
triets  were  cnt  to  pieces  and  destroyed. 

XXV. — This  was  the  most  severe  storm  occurring  during  the  month  in  the  central 
parts  of  China.  In  addition  to  the  regular  reports  £om  meteorological  stations  on  the 
ooastB  of  China  and  Japan,  a*  number  of  marine  reports  have  been  received  from  vessels 
which  encountered  this  storm  after  it  left  the  coast.  It  first  appeared  as  central  soutb- 
wcet  of  Hankow  on  May  29th,  passing  to  the  south  of  that  city  about  4  p.  m.  (winds 
S£.~N.)  it  moved  along  between  Hankow  and  Wuhu,  passing  the  latter  station  at  4  a. 
HL  on  tlie  morning  of  the  30th.  At  Zi-Ka-Wei  the  lowest  barometer  was  29.47  at  2.10 
p.  m.,  the  wind  veering  suddenly  from  SSE.  to  W.,  re£(ching  a  maximum  velocity  of 
29  miles  at  noon  of  the  31st.  The  central  area  was  almost  circular  in  form  and  inclosed 
by  the  isobars  of  29.37,  29.53,  29.69,  and  29.84  on  the  evening  of  the  30th,  and  by  the 
isobara  of  29.45,  29.61,  29.69  on  the  evening  of  the  31st.  The  United  States  man-of-war 
Mooocacy,  in  lot.  34''  4^  N.,  long.  122*»  45-^  E.,  furnishes  the  following  report:  "The 
wind  suddenly  increased  in  force  from  the  southeast,  the  barometer  raiding  29.45,  and 
sabsequently  fell  to  29.24,  and  the  wind  ranged  from  6  to  9  in  force,  from  SW."  The 
center  of  disturbance  passed  near  the  southern  point  of  Corea,  and  then  turned  to  the 
east,  passing  over  Japan  near  the  35th  parallel,  having  advanced  from  Hankow,  China, 
to  Tedo,  Japan,  where  it  was  central  on  June  1st,  in  seventy  hours. 

Ocean  tec.— March  19th,  1882,  in  46**  30-^  N.,  47°  30'  W.,  steamship  Limosa  passed 
through  heavy  field  ice,  had  starboard  bow  stove;  31st,  schooner  Promise,  45  milesSW.  of 
Cape  Pine,  was  struck  by  large  ice-fioe  and  sunk ;  April  3d,  4th,  and  5th,  steamship  A  verill 
paased  several  large  icebergs  between  45°55'N.,  45°  50'  W.,  and  43°  49'  N.,  52°  56' W.; 
10^  steamship  Donau  in  46°  05'  N.,  4l°  36'  W.,  passed  an  iceberg;  12th,  steamship 
Alaska  in  43°  13'  N.,  46°  40'  W.,  passed  field  ice;  on  the  same  date,  in  42°  29'  N.,  55^ 
37^  W.,  steamship  Donau  passed  three  large  icebergs;  20th,  steamship  Alhambra,  during 
the  passage  from  Saint  John's,  Newfoundland,  to  HaJifaz,  Nova  Scotia,  passed  hundreds 
of  icebergs,  some  being  of  enormous  size;  18th,  steam^p  Australia  in  43°  21'  N.,  48° 
07'  W.,  passed  several  large  icebergs  and  some  loose  ice;  16th,  steamship  Braunschwdg 
in  43°  07^  N.,  46°  24'  W.,  passed  two  large  icebei^;  11th,  steamship  Cornwall  in  46° 
IQ'  N.,  45°  00'  W.,  encountered  ice,  which  continued  for  twenty-four  hours;  13th,  steam- 
ship Italy,  between  43°  02'  N.,  46°  50'  W.,  and  42°  44' N.,  49°  00'  W.,  passed  several 
icebergs;  15th,  steamship  Lydian  Monarch  in  43°  25'  N.,  46°  52' W.,  passed  an  iceberg 
70  or  80  feet  high;  19th  and  20th,  steamship  Nevada,  between  45°  N.,  46°  W.,  and  43° 
N.,  61°  W.,  passed  several  laige  icebergs  and  great  quantities  of  field  ice;  5th,  steamship 
Denmark  in  43°  23'  N.,  46°  36'  W.,  passed  an  iceberg;  9th,  steamship  Donau  in  46°  05' 
N.,  44°  36'  W.,  passed  an  iceberg;  11th,  in  43°  N.,  48°  40'  W.,  passed  three  large  ice- 
bergs; 8th,  steamship  Gloucester  in  40°  51'  N.,  52°  25'  W.,  passed  an  iceberg,  from  120 
to  160  feet  high;  13th,  Salier  in  44°  42'  N.,  45°  46'  W.,  passed  a  large  number  of  ice- 
bexgs  and  large  quantities  of  field  ice;  14th,  in  43°  47'  N.,  52°  20'  W.,  passed  a  large  ice- 
berg; 13th,  steamship  Surrey  in  42°  30'  N.,  49°  05'  W.,  passed  several  icebergs.  Steam- 
ship Hermod  reports  that  on  the  8th,  in  45°  20'  N.,  48°  OOf  W.,  the  vessel  was  sur- 
zoonded  by  ice.  During  a  strong  NE.  gale  and  heavy  swell  the  ice  began  to  move, 
cmahing  heavily  against  the  side  of  the  vessel.  It  finally  stove  in  the  bows,  filling  the 
kne  compartment  with  water.  Heavy  icebergs  were  seen  all  around  us.  Some  were  ap- 
pparently  a  thousand  feet  long,  and  five  to  six  hundred  feet  high.  On  the  11th,  in  lat. 
hOitude  44°  00'  N.,  49°  20'  W.,  found  open  water  to  the  south,  while  to  the  NE.  and 
NW.  we  had  close  ice.  These  fields  of  ice  seem  to  end  in  44°  00'  N.,  as  south  of  that 
no  field  ice  could  be  discovered,  even  from  the  top-gallant  yards  in  clear  weather,  and  a 
few  icebergs  only  were  seen;  28th,  steamship  Arizona,  in  42°  37'  N.,  49°  26'  W.,  passed 
a  small  iceberg,  and  same  day,  in  42°  37'  N.,  50°  30'  W.,  passed  a  large  iceberg;  18th, 
steamship  Brantford  City,  in  42°  57'  N.,  45°  52'  W.,  passed  a  smallicebcrg;  27th,  steam- 
ship Britaimic,  in  42°  42'  N.,  51°  55'  W.,  passed  a  small  iceberg;  23d,  steamship  Devo- 
nia,  in  44°  06'  N.,  48°  41'  W.,  passed  a  large  iceberg;  same  day,  in  43°  41'  N.,  49°  20' 
W.,  passed  another  large  one;  25th,  steamship  Glamorgan,  in  46°  20'  N.,  42°  30'  W., 
passed  an  iceberg  fully  500  feet  high;  25th,  steamship  Kronprinz  Friedrich  Wilhelm,  in 
43°  61'  N.,  47°  59'  W.,  passed  two  large  icebergs;  24th,  steamship  Persian  Monarch,  in 
43^  N.,  48°  W.,  passed  an  iceberg;  steamship  State  of  Nebraska  reports,  from  lat.  44° 
38^  N.,  long.  44°  48'  W.,  to  lat.  42°  26'  N.,  long.  50°  15'  W.,  passed  several  icebergsand 
•  quantity  of  small  ice;  24th,  steamship  Thingvalla,  in  43°  30'  N.,  47°  45'  W.,  saw  a 
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mat  many  icebergs.  Steamship  Yaletta  arrived  at  Saint  John's,  Newfoundland,  ftom 
Boston,  April  27,  and  reports  having  met  ice  120  mUes  SE.  of  Looisborg,  Nova  Scotia, 
and  nnmeroos  icebergs  scattered  along  the  coarse  to  Cape  Race;  14th,  iMurk  Norge  met 
ice  in  46*»  30^  N.,  47**  1(K  W.,  and  got  clear  of  it  in  43*»  N.,  48^  W.,  passed  a  large  num- 
ber of  icebergs.  April  10,  bark  Seriah,  in  47**  30^  N. ,  47°  00^  W. ,  encountered  heavy  ice- 
fields and  was  surrounded  for  five  days.  Brig  Jersey,  at  Saint  John's,  May  4,  reports, 
got  dear  of  ice  in  lat.  43°  N. 

The  following  interesting  notes  respecting  the  opening  of  navigation  in  Euiopean  ice- 
bound harbors  are  given:  £>derham,  April  4,  navigation  open  to  Qume.  Elsinore,  April 
7,  navigation  at  Ekenaes  is  declared  open.  Travemunde,  March  17,  the  navigation  of 
the  Azof  up  to  Taganrog  was  opened  March  16.  Stettin,  March  17,  the  summer  marks 
were  laid  out  off  the  Eaiserfiihrt  yesterday.  St.  Petersburg,  April  6,  large  quantities  of  ice 
are  coming  down  the  river;  11,  the  river  and  fiurway  are  nearly  free  of  ice.  Abo,  April 
5,  navigation  is  now  open  for  steamers.  Narva,  March  30,  the  river  is  free  of  ice.  Pemau, 
April  8,  navigation  opened.  Bjomeborg,  April  15,  harbor  nearly  firee  of  ice,  navigation 
opened;  the  ports  of  Fredricksham,  Kotka,  Borga,  and  Nystad  are  open.  Pillau,  the 
navigation  at  Carlstad  reopened  April  7.  The  average  date  of  the  opening  of  the  Neva 
at  St.  Petersburg,  as  given  by  Woeikof,  firom  data  for  nearly  one  hundred  and  twenty 
years,  is  about  April  22.  It  was  opened  this  year  ten  days  earlier  than  the  mean  date  of 
opening.  The  comparison  extended  to  other  ports  where  the  opening  of  navigation  is 
noticed  would  probably  show  that  the  past  winter  has  been  generally  mUd  in  north- 
western Europe  and  the  present  spring  moderate. 

The  Sanduslrp^  Register  of  April  21,  1882,  gives  the  following:  ''A  large  iceberg,  which 
formed  at  Niagara  Falls,  has  fioated  out  into  Lake  Ontario  and  is  to  be  seen  about  one 
mile  and  a  half  northeast  of  the  harbor.  It  has  been  there  several  days  and  is  attracting 
much  attention,  as  it  is  said  to  be  the  first  iceberg  seen  in  that  vicinity  for  the  past  twenty- 
eight  years." 

TEMPEBATUBE  OF  THE  AIB. 

The  distribution  of  the  mean  temperature  over  the  United  States  for  the  month  of 
April,  1882,  is  exhibited  on  Chart  II  by  the  dotted  isothermal  lines.  The  table  of  mean 
comparative  temperatures  in  the  lower  left-hand  comer  of  the  chart  shows  the  average 
temperature  for  the  month  in  the  several  districts,  as  determined  from  observations  taken 
at  the  Signal  Service  stations  during  the  month  of  April  for  previous  years;  the  second 
colnmn  shows  the  mean  temperature  for  the  current  month ;  the  third  column  shows  the 
departures  of  the  mean  temperature  of  the  current  month  from  the  mean  of  several  years. 

The  temperature  has  ranged  from  one  to  three  degrees  above  the  mean  along  the  At- 
lantic coast  from  New  York  southward  to  Florida,  and  from  two  to  three  degrees  above 
in  the  Missouri  and  Mississippi  Valleys.  In  New  England  it  has  been  slightly  above  the 
mean,  except  at  the  station  on  the  summit  of  Moimt  Washington,  where  it  averaged  4.1 
degrees  below.  On  the  Pacific  coast  and  at  the  Rocky  Mountain  stations  the  temperature 
ranges  from  two  to  four  degrees  below  the  mean,  the  greatest  deviation  being  in  the  Mid- 
dle Plateau  region,  where  it  was  4.7  degrees  below  the  mean.  At  the  station  on  the 
summit  of  Pike's  Peak  the  mean  temperature  was  .4  of  a  degree  above  the  mean  for  the 
month  of  April. 

Demotions  f ram  mean  temperature. — Under  this  heading  departures  exhibited  by  reports 
from  the  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative  tempera- 
tures on  the  left-hand  side  of  Chart  IT.  The  following  items  of  importance  in  connec- 
tion with  this  subject  are  reported  by  voluntary  obscrvei's:  Connecticut:  Southington, 
mean  temperature  43°.  3  or  about  2°  below  the  average  of  the  past  twelve  years.  lUinois : 
Riley,  mean  temperature  43°.  7  or  0°.4  below  the  average  of  the  past  twenty-one  years. 
Kanaas:  Wellington,  mean  temperature  55°,  G  or  1°.9  below  the  average  of  the  past  three 
years.  The  maximum  temperature,  88°,  occurred  on  the  25th,  and  is  the  lowest  maxi- 
mum temperature  for  the  three  years;  the  minimum,  32°,  occurring  on  the  16th,  is  the 
highest  for  the  same  period.  Lawrence,  mean  t<?mperature  58°.  83  or  3°.  02  above  the 
average  April  temperature  of  the  fourteen  preceding  years.  During  that  period  the 
highest  April  mean,  58°.60,  occurred  in  1878;  the  lowest,  48°.85and48°.77,  occurred  in 
1873  and  1874,  respectively;  the  highest  maximum,  93°,  occurred  in  1880,  and  the  low- 
estminimum,  13°,  occurred  in  1881.  Maine:  Gardiner,  mean  temperature,  36°.96or  4°.38 
below  the  average  of  the  past  forty-six  years.  During  that  period  there  were  only  two 
Aprils  whose  mean  temperature  are  lower  than  that  of  the  current  year,  viz,  35°. 88  in 
1854  and  34°.  97  in  1874.  The  maximum  temperature  for  April,  1882,  57°,  has  been  ex- 
ceeded in  every  year  during  the  above-mentioned  period,  with  the  exception  of  1874,  when 
the  temperature  did  not  rise  above  52°.  The  minimum  temperature  for  April,  1882,  7°, 
is  the  lowest  April  minimum  recorded  during  the  last  forty-six  years,  with  the  excep- 
tion of  April,  1842,  when  the  temperature  fell  to  5°.  Maryland:  Fallston,  mean  tem- 
perature 47°.7  or  2°.  27  below  the  average  of  the  last  eleven  years.     During  that  period  the 
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highest  April  means,  55®. 7G  and  55®. 47,  occurred  in  1871  and  1878,  respectively;  the 
lowest,  43°.  91,  occurred  in  1874.  Michigan :  Thomville,  mean  temperature  44°.  1,  which 
is  slightly  below  the  April  average.  Missouri:  Saint  Louis,  Missouri  Weather  Service 
reports  mean  temperature  58®. 7,  or  nearly  3®  above  the  average  of  the  last  forty-five 
years.  New  HampsJure:  Contoocookville,  mean  temperature  41®. 3  or  2®.5  below  the 
average  of  the  past  eleven  years.  New  York:  North  Volney^  mean  tem^rature  39®. 24, 
or  2®.  13  below  the  average  of  the  past  fourteen  years.  Durmg  that  period  the  highest 
monthly  mean,  50®.  92,  occurred  in  1878;  the  lowest,  33®.  59,  occurred  in  1874;  the  high- 
est maximum  temperature,  80®,  occurred  in  1881;  lowest  minimum,  14®,  occurred  in 
1874.  Palermo,  mean  temperature,  33®.  6,  is  the  lowest  April  mean  for  the  past  twenty- 
one  years,  and  is  8®.l  below  the  average  for  the  same  period.  Virginia:  Wytheville, 
mean  temperature,  54®.  4,  which  is  about  2®.  4  above  the  average  of  ei^teen  years.  Dur- 
ing that  period  the  highest  April  mean,  56®,  occurred  in  1866;  the  lowest,  47®,  occurred 
in  1881;  the  highest  maximum,  83®,  occurred  in  1868  and  1878;  lowest  minimum,  17®, 
occurred  in  1881.  West  Virginia:  Helvetia,  mean  tempeiatnxe  49®.9,  or  1®.46  above tihe 
average  of  past  six  years. 
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Ranges  of  temperature  at  Signal  Service  staUons, — ^Monthly  ranges  of  teini)erature  dnriDg 
the  month  of  April  varied  from  21°  to  69°  at  stations  east  of  the  Rocky  Mountains,  and 
from  27°  to  79°  westward  to  the  Pacific.  The  smallest  ranges  are:  PnntaRaasaand  Key 
West,  21°;  Port  Eads,  La.,  23°;  Cedar  Keys,  25°;  San  Diego,  Cal.,  27°;  Jacksonville, 
Fla.,  29°;  Santa  FC»,  Galveston,  New  Orleans,  New  Shoreham,  R.  I.,  and  Macon,  N.  C, 
30°;  Pensacola,  Fla.,  32°;  Hatteras,  N.  C,  34°;  Portsmouth,  N.  C,  36°;  Cape  May,  N. 
J.,  and  Smithville,  N.  C,  37°;  Indianola,  Montgomery,  Newport,  R.  I.,  and  Savannah, 
38°;  Helena,  Mont.;  Vicksburgh,  Wilmington,  N.  C,  and  Atlanta,  39°.  The  largest 
are:  Campo,  Cal.,  79°;  La  Mesilla,  N.  Mex.,  and  Stockton,  Tex.,  70°;  Rapid  City,  Dak., 
69°;  Florence  and  Phoenix,  Ariz.,  Fort  Elliott,  Tex.,  and  Fort  Meade,  Dak.,  68°;  Con- 
cho and  Fort  McKavett,  Tex.,  67^*;  San  Carlos  and  Tucson,  Ariz.,  Silver  City,  N.  Mex., 
West  Las  Animas,  Colo. ,  and  El  Paso,  Tex. ,  65°.  The  greatest  daily  ranges  varied  in  the 
different  districts  as  follows:  New  England,  from  15°  at  New  Shoreham  on  the  9th  to  37° 
at  Mount  Washington  on  Ist;  Middle  Atlantic  States,  21°  at  Cape  May  on  5th  and  25° 
at  Philadelphia  to  34°  at  Williamsport  on  17th  and  35°  at  Lynchburgh  on  18th;  South 
Atlantic  States,  19°  at  Savannah  on  1st  and  26th,  and  21°  at  Hatteras  on  17th,  to  29°  at 
Charlotte  on  18th  and  30°  at  Augusta  on  21st;  Florida  Peninsula,  14°  at  Key  West  on 
27th,  to  22°  at  Cedar  Keys  on  3d;  Eastern  Gulf  States,  19°  at  New  Orleans  on  20th,  to 
28°  at  Montgomery  on  21st,  and  29°  at  Mobile  on  29th;  Western  Gulf  States,  16°  at  Gal- 
veston on  12th,  18°  at  Port  Eads  on  25th  and  19°  at  Indianola  on  23d,  to  36°  at  Fred- 
ericksburgh,  Tex.,  on  19th  and  23d,  and  39°  at  San  Antonio  on  23d;  Rio  Grande  Valley, 
27°  at  Brownsville  on  23d,  to  47°.at  Eagle  Pass  on  23d;  Ohio  Valley  and  Tennessee,  29° 
at  Indianapolis  on  1st  and  18th,  and  29°  at  Cincinnati  on  18th,  to  34°  at  Pittsburgh  on 
3d  and  35°  at  Chattanooga  on  21st;  Lower  Lake  region,  29°  at  Oswego  on  Ist,  31°  at 
Buffalo  on  3d,  and  31°  at  Erie  on  4th  to  37°ataevelandand  Toledo  on  4th;  Upper  Lake 
region,  29°  at  Alpena  on  2d,  and  31°  at  Duluth  on  3d,  to  39°  at  Marquette  on  4th;  Ex- 
treme Northwest,  33°  at  Moorhead  on  3d  to  37°  at  Bismarck  on  2d,  and  38°  at  Saint  Vin- 
cent on  5th;  Upper  Mississippi  Valley,  28°  at  Springfield  on  1st,  Keokuk  on  5th  and 
Cairo  on  10th,  to  46°  at  Safnt  Paul  on  1st;  Missouri  Valley,  29°  at  Springfield,  Mo., 
on  21st,  to  47°  at  Yankton  on  2d  and  49°  at  Fort  Bennett,  Dak.,  on  1st;  Northern  Slope, 
25°  at  Helena  on  19th,  to  47°  at  Fort  Keogh  on  2d  and  54°  at  Fort  Benton  on  4th;  Mid- 
dle Slope,  21°  at  Pikers  Peak  on  9th  and  37°  at  Denver  on  23d  to  50°  at  West  Las  Ani- 
mas, Colo.,  and  51°  at  Fort  Elliott,  Tex.,  on  25th;  Southern  Slope,  37°  at  Fort  Griflin, 
Tex.,  on  10th,  39°  at  Henrietta  and  Jacksborough,  Tex.,  on  20th,  to  50°  atConcho,  Tex., 
on  20th,  Coleman  Citv,  Tex.,  on  2:>d,  and  51°  at  El  Paso,  Tex.,  on  9th;  Southern  Plateau, 
33°  at  Santa  Fe  on  2:5d,  to  53"  at  Lti  Mesilla,  on  20th;  Middle  Plateau,  30^  at  Salt  I^ike 
City  on  2()th,  to  '.IS^  at  Winnemiicca,  on  14th;  Northern  Plateau.  32°  at  Spokane  Falls, 
Wash. ,  on  3d  and  1 3th,  and  33°  at  Boise  City  on  2d  to  41  °  at  Fort  Mia^oula  on  1  st ;  North 
Pacilic  Cojust  rej^ion,  20°  at  Portland  on  13th,  to  40°  at  Olympiaon  30th;  Middle  Paeitic 
Coa.<^t  region,  21°  at  San  Francisco  on  28th,  to  32°  at  Ked  Bluff  on  29th  and  3?°  at  Sacra- 
mento on  27th;  South  l*acific  Coast  region,  24°  at  San  Diego  on  22d  to  50°  at  Campo  on 
2yth. 

Fronts. — In  the  various  districts  they  were  reported  on  the  following  dates :  Nctr  En- 
(/land:  1st  to  Gth,  8th  to  19th,  2'2d  to  30th.  3Iifl(Ile  Atlantic  States:  1st,  3d,  4th,  9th to 
iSth,  23dto  28th.  Tcnnime:  12th,  13th,  15th  to  17th,  30th.  Ohio  Vul ley :  10thto2()th, 
2Hth  to  30th.  Dnocr  Lake  rcqion :  1st,  3d,  5th,  Gth,  Hth  to  13th,  16th  to  19tli,  21st  to 
26th,  29th,  30th.  Upptr  Lair  rcqion :  1st  to  17th,  20th  to  2(;th,  28th  to  30th.  Ertrcme 
Northwest:  1st,  2d,  4thto7th,  9thtol5th,  19th,  20th,  22d,  28th,  29th.  Upper  Mississippi  Vol- 
hq:  1st,  10th  to  17th,  20th,  21st,  2.3d,  24th,  27th,  29th,  30th.  Misnouri  Valley:  Gth,  6th, 
loth  to  12th,  14th  to  17th,  20th,  27th  to30th.  Northern  Slope :  2d  to  26th,  28thto30th. 
;^outhern  Slope :  Wih.  Middle  Slope :  4th  to  17th,  19th,  21st  to  2:]d,  28th to  30th.  South- 
ern riatcau  :  1st,  2d,  4th,  5th,  7th  to  9th,  11th  to  19th,  21st,  22d,  30th.  Middle  Plateau: 
4th,  Gth  to  8th,  lOth  to  ISth,  20th  to  2Gth.  Northern  Plateau:  3d,  4th,  7th,  8th,  11th 
to  13tli,  16th  to  l^th,  20th  to  2Gth,  2Sth,  :29th.  North  Pacijic  Coast  region.:  Gth,  7th,  9th 
to  13th,  IGth,  20th,  2-Jd,  23d,  2r)tli,  27th,  2.^th.     Middle  Pacijic  Coast  region:  23d,  23th. 

Frosts  were  also  reported  ih>m the Ibllowinjxstationsnotincludedinthedistricts named 
above:  Ilijrhlands,  N.  C,  on  2.sth;  ^Murphy,  N.  C,  11th,  12th;  Weldon,N.  C,  i:3th,  17th, 
24th;  Little  Rock,  Ark.,  15th,  17th;  Mount  Ida,  Ark.,  loth,  IGth,  30th;  San  Gorgonia, 
Cal.,  Gth,  7th,  8th,  9th,  17th,  18th,  2Ist,  2M,  24th,  23th.  Injury  to  vegetation  by  tm^^ts 
has  breii  reported  as  follows:  Lynchburgh,  Va..  13th,  light  frost;  great  apprehension  in 
r<\ijjard  to  the  fruit  crop.  Norfolk,  Va.,  23th,  fanners  report  damage  to  fruit  and  vegeta- 
bles by  frost.  Morgjintown,  W.  Va.,  K>th,  fruit  and  crops  injured.  Indianapolis,  30th, 
vejivtation,  which  at  l)eginning  of  month  was  forward,  was  retarded  by  cold  wei\ther  of 
latter  part  of  month.  Injury  by  frost  is  variously  estimated,  and  is  not  now^  considered 
as  ujeat  as  wius  first  thought.  Wheat  so  far  advanced  as  to  shoot  was  killed.  The  loss  to 
cherry  trees  is  about  60  per  cent. ;  to  apple  trees  about  30;  to  peach  trees,  not  being  in 
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fall  bloom,  the  injury  wasslight.  Garden  vegetables  arebackward.  Logonsport,  Ind., 
10th,  ice i  it  is  feared  that  the  fruit  crop  luis  aufiered  injury.  Sandusky,  11th,  the  cold 
weather  ol'last  niftht  has  caused  ranch  fear  resiKM;tiug  the  fruit  crop,  Toledo,  1-21  h,  light 
frost;  it  is  feared  that  fruit  whith  is  lar  advaDced  has  been  ii^ured.  Bajidusky,  14th,  it 
is  now  considered  that  the  damage  from  cold  weather  oi'post  few  days  has  been  overesti- 
mated, and  that  the  injury  is  only  slight.  Milwaukee,  12tJi,  fears  are  entertained  that 
crops  have  been  injnred  by  latefrostd.  Port  Huron,  Mi<?h.,  12tb,  ilisgcneially  reported 
throughout  the  State  that  the  cropa  have  been  seriously  iiuored  by  the  late  cold  weather. 
Duboqae,  11th,  early  vegetables  and  fruit  considerably  damaged  by  fhists  of  past  two 
days.  Qileman  City,  Tei.,  heavy  frost,  killing  vegetntion.  Santa  Fc,  Hth,  vciy  cold; 
heavy  frost,  injuring  early  fruit.  La  Mesilla,  N.  Slei.,  15th,  tempemtnre24'*.5;  tender 
v^elation  generally  killed  or  iqjured;  apricots,  peaches,  and  apples  almost  entirely  de- 
stroyed; leaves  of  tropical  trees  killeii;  20th,  temperature  fell  t<i2!)°.8,  causingslight  in- 
jury to  tender  Y^etation.  Vevay,  Ind.,  lat,  vegetation  unusually  forward,  lllh,' se- 
vere frost;  all  kinds  of  shrubbery  and  early  flowering  plants  destroyed;  apples,  pears, 
plums,  peaches,  and  cherries  badly  ir^ured;  wheat  is  alao  damaged.  13tb,  temperature 
24°;  vegetation,  which  has  withstood  the  previouscold  weather,  entirely  bUghted.  Wa- 
basb,  Ind.,  30th,  much  of  the  early  fruit  is  killed  and  wheat  ii(}Dred  by  cold  weather. 
Charleston,  111.,  30th,  fruit  nearly  all  killed  by  cold  weather.  SaintMeinrad,Ind.,  lltb, 
much  injury  done  by  frost.  Fort  Wayne,  Ind.,  10th,  injuring  blossoms.  Independence, 
Kans.,  15th,  frost  injuring  vegetation  in  lowlands.  Clay  Centre,  Rans.,  30th,  killing  po- 
tatoes, peaches,  grapes,  and  all  tender  plants.  Creswell,  Kans.,  30th,  very  heavy  Ircst, 
killing  potatoes  and  injuring  fruit,  Fcderalsbnrgh,  Md.,  S3d,  24th,  severe  frosts,  seri- 
onsly  iiyuring  peach  crop.  Pierce  City,  Md.,  15th,  killing  potato  vines.  Bethel,  Ohio, 
11th,  ground  flmzea;  fruit  iiuured;  15th,  fruit  and  wheat  killed  by  cold  weather.  Col- 
lege Hill,  Ohio,  Ilth,  ground  frozen;  much  injury  done  to  fmit  Poriemouth,  Ohio, 
11th  ti>  ICth,  heavy  frosts;  nearly  all  of  early  fruit  killed.  New  Athens,  Ohio,  10th  to 
15th,  nearly  allof  peachcrepkilled  by  cold  weathei';  other  frmts  damaged.  Wytheville, 
Va.,  loth,  11th,  vegeLition  seriously  iiuured.  Variety  Mill^  Va. ,  19th,  unusually  heavy  ■' 
frost,  destroying  vegetables,  Wilmington,  Del,,  11th,  temperature  below  freezing,  caus- 
ing great.amiety  respecting  peach  crop.  Middletown,  Del.,  lltb,  although  the  tempera- 
ture ItU  to  29°  noseriousdamagehasresnlttii,  Smyrna,  Del,,  11th,  about  20  per  cent,  of 
the  peachbuds  are  open;  iceformedtothethicknefeaflhree-quarlersofan  inch;  no  serious 
damage  is  feared.  Felton,  Del,,  11th,  no  serious  damage  has  been  done  to  peach  crop  by 
cold  weather.  Bridgeville  and  Salisbury,  Del. ,  report  that  the  peach-crop  prospects  have 
not  been  injured,  Georgetown,  Del.,  11th,  it  is  feared  that  serious  injury  to  peach  ciDp 
will  result  from  cold  weather.  Fredericksburgb,  Va.,  11th,  the  Rudden  change  in  tem- 
perature has  endangered  the  p^h  crop  in  northern  Virginia.  Wheeling,  W,  Va,,llth, 
dispatches  from  various  points  in  this  State,  Ohio,  and  Pennsylvania  show  that  tlie  recent 
cold  weather  has  damaged  early  apples,  peaches,  and  small  fruits;  wheat  baa  also  been 
injured,  Columbus,  Ofiio,  11th,  Uie  secretary  of  the  State  board  of  qgricnlture  thinks 
that  the  fruit  crop  has  been  badly  damaged,  if  not  entirely  destroyed.  Farmers  report 
the  wheat  crop  to  have  suffered  serious  injury.  Kalamazoo  and  South  Haven,  Mich-, 
ilth,  dispatches  report  prospects  in  the  fmit  belt  as  flattering,  aside  from  the  damage  done 
small  fruits  from  thcrecent  cold  weather.  Memphis,  Slst,  r&ports  from  Haywood,  Tip- 
ton, and  Lauderdale  Counties,  Tenneaseeaad  Mississippi,  and  Crittenden  County,  Arkan- 
sas, state  that  the  frDsta  of  the  14th,  15tb,  and  IGth  killed  all  cotton  in  those  counties, 
neoeeaitatiDg  replanting,  which  will  put  back  forming  operations  about  two  weeks. 


Tableof: 


Umperntare  for  JIfarcA,  1: 


Sla^e  or  Territory. 

Slgiml  Service. 

Culled    S<a(eB   Army    j.ost   m^ 

Station. 

1 

i 

BtattOD. 

1 

1 

89 

■m 

-s 

03 

- 

SS^H^™^-;,::::: 

IM 



SB 
« 

Tank. 

SK?K£=-j: 

B3 

as 

M 

It 

310  EEPORT  OP  THE  CHIEF  6I0NAI.-0VFICEB. 

TaHU  tf  maxiauaH  end  mt'nimwn  temperature  for  Jforcft,  1682— Continoed. 


BOM  or  Tenitory. 

SIsdbI  9en-iee. 

United  aintfs  Aroiy  post 
KeDKHor  voluntary  obaerr 

™ 

Slatioa. 

i 

1 

».»™. 

1 

i 

Fort    BeonMt   wSI 

VuiktoD. 
Fort  Msftde 

SI 

FonaBoUBod  SuUj 
FortPamblna. 

a 

DW^ofCo.u-.bl.. 

17 
4S 

K^wSr::::::.™ 

»1 

n.it. 

» 

EfeE- 

3B 

gSSi^wJC!.™:^ 

Am»  >»1  ObHl.- 

» 

::™ 

Tn*iiiinpi.iii    

SB 

a 

M 

31 

Se'oJS^d;^ 

n 



as 

B3 

CUy  CenUr 

M 
M 
M 

...™ 

LouinUum 

^Lrtvepurl 

bT 

an 

Fullston.Ovlnit'a 
Mills,      Sandr 
Sprtnga,  and 
Woodiitock. 

as 

71 

'S^==E= 

D^r^t'-,;^G;;^ 

"n 

" 

13 

u 

» 

47 

"JS""**'" - 

M 

Henando^ .__ 

90 

S7 

-» 

Bnlntlloati! 

FortKeosh.- 

Fort  Btuk  w  and  Os  er 

J 

BtackfeetAgBnoy. 

SN) 

78 

H...,.lw,1H> 

'  a» 

u 

"■"u 

ErS  Ilnrbor. 

74 

81 

« 

I*  MMmB..^- 

Fort  BtantoD _„ 



3i 

3C 

73 
S3 

rockn.    '             " 

75 
8S 

w 

BO 

Ji 

20 

'"So 

"1 

Ntw    AtbdDB    and 

ledo. 

PHUbarBh 

S3 

li 

SXtS" — 

i! 

B3 

BO 

Bio  Qmnde  cllv 

OriBTKU  8iiriugB._ 

~l 

■"SS:=::z====: 

— 

:::."■ 

KEPOBT  OP  TUE  CHIEF  8IQNAL-0FFICEB.  311 

Tible  of  marimwm  tmd  MummM*  iew^pemlvfe  for  MareK,  ia83~C(»itiiiiied. 


SMlc  or  Terrilory, 

SlKnnl  Sotiico. 

Unitm  SUI<^»  Amiy  post  iiur- 

Suction. 

1 

i 

»»^ 

i 

i 

^— 

8«tti:*k.City 

« 

26 

Fort  Douala*. 

niitroM 

8S 

28 

13 

S'^^-T-: 

as 

Vnrirty  Milla 

Fort  Qmby- 

■»2fc;:.:,T,v.~„ 

13 

WMtVirjiii. 

iS^^zr— 

s 

S.*,!« 

vt 

!0 

n 

W^„,^_.^..^.......... 

Purt  Washakie!! 

3! 

Fort  Fnd  Steele 

-.     76 

« 

PKECIPITATIOII. 

The  distribution  of  tainfoU  over  tbe  United  StAtei  and  Canada,  oa  detetmiiMd  ftom 
olMcrvations  taken  at  over  six  linndred  Btations,  la  exhibited  on  Cbort  Ko.  III.  The 
table  on  the  lelt-band  corneroftbischartBhonatheaveragetnoiithlyrainikll,  determined 
ftvm  the  records  of  Signal  Berrice  stations  in  the  MTerol  districts,  and  tlie  excess  or  de- 
Sdeney  as  <»ntpared  with  the  nTeiage  for  many^  ;eanL 

niere  has  be«n  a  deficiency  ofraintallin  New  En(ilaDd,excepton  the  snmmitofMoont 
Washington  where  the  lainfall  amounted  to  ll.lt  incbcB,  or  7.T2  inches  more  than  the 
aveiase. 

In  Uie  Middle  ondSonth  Atlantic  States,  the  Ohio  VaUey,  and  the  Lower  Lake  region 
the  deficiency  amonnted  tolessthanoneinch.  InTeunessee  and  the  Western  Gnlf  States 
the  deficiency  ranged  fVom  1.73  to  2.0S  inches.  On  the  North  Pacific  coast  on  excess  of 
2.09  Inches  U  repented,  while  in  the  Middle  and  South  Pacific  Coast  n^ons  the  Toin&U 
was  abont  one-half  inch  below  the  aven^. 

At  the  station  on  the  sonimit  of  Pike's  Peak,  4.79  inches  of  rain  are  reported;  the 
average  for  die  month  of  April  being  4. 13  inches. 

Deeiatioai  from  aixivge  prteipitation. — Under  this  heading,  departnresezhibitedbrthe 
leporte  Avm  the  nsnlor  Signal  Service  stations  are  shown  in  tiie  table  of  comparatiTe 
monthly  rainfalls  ^  published  in  the  lower  left-hand  comer  of  Chart  III).  The  fol- 
lowing items  of  importance  in  connection  with  this  subject  are  reported  by  voluntary 
observers:  ConnectiaU:  Sonthington,  monthly  rainfiiU  0.85  inch,  which  is  mach  below 
the  average  of  the  past  twelve  yeais.  Dnring  that  period,  the  largest  monthly  precipi- 
tation for  April,  5.41  inches,  occnrred  in  1870;  the  smiillest,  1.15  inches  (with  the  excep- 
tion of  April,  18S2],  occurred  in  1881.  lUinoa:  Riley,  monthly  isintiill  3.29  inches,  or 
0.80  inch  above  the  average  of  the  past  twenty-one  years.  Only  the  monthly  rainfnlla 
of  April  1861,  '68, and  '72  exceeded  that  of  the  current  year.  Kantas:  Wellington, 
moDUily  raintall  3. 10  inches  or  1 .  04  Inchcsabove  the  average  of  the  post  three  years.  Law- 
rence, monthly  rainflill  3.20  inches  or  0.17  inch  above  the  April  average  for  the  past 
fouri«en  years.  Dnring  that  period  the  largest  monthly  lain^ll  for  April,  5.48  inches, 
occurred  in  1878;  the  smallest,  1.08andl.27inche9,occnrredinl870ftnd '81  respectively. 
The  total  amoant  of  precipitation  for  the  foarmontbs  ending  April  30, 168S,  is  7.  IS  inches, 
which  is  0.62  inch  more  than  the  average  for  the  same  period  in  the  fourteen  preceding  yenrs. 
ifmii*.-  Gardiner,  monthly  precipitation  2.65  inches  or0.71  inch  below  the  average  of  the 

Cforty-aix  years.  Staryland:  Fallston,  monthly  rainfall  2.82  inches,  or  0.45  inch  be- 
tbe  average  for  the  post  eleven  years.  During  that  period,  the  largest  April  rain- 
foil,  8.11  inches,  occunedin  1874;  the  smallest,  1.76  inches,  occnrred  in  1876.  A'eimsfoi, 
Sntton,  monthly  rainfall  10.95  inches,  which  has  been  exceeded  bat  once  in  thirty  yenrs 
in  this  section,  viz,  at  Plattamouth  in  1873,  when  the  April  precipitation  was  15.90inchefl. 
Nea  Bamps/iire:  Contoocookville,  monthly  precipitation,  1.00  inch,  is  less  than  one. 
third  of  the  April  average  for  the  past  eleven  years.  !fea  York:  North  Volney,  monthly 
lainfoll  1.80  inches,  or  0.42  inch  below  the  average  of  past  nine  years.  During  that 
period  the  largest  monthly  precipitation,  3.65  inches,  fell  in  1874  ;  the  least,  0.6S  inch, 
fell  in  1879.  Palermo,  monthly  rainthll  1.67  inches,  or  0.70  inch,  below  the  average  of 
the  past  twenty-two  years.    Daring  that  period  the  largest  monthly  rainfoU,  6.20  iitdies, 
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fell  in  1863;  the  least,  0.20  inch,  fell  in  1879.  Virginia:  Wjtheville,  monthly  lainfnll, 
2.81  inches,  or  about  0.89  inch  below  the  April  average  of  eighteen  years.  Daring  that 
period  the  largest  April  rainfall,  6.'50  inches,  fell  in  1862;  the  least,  0.80  inch,  Ml  in 
1876.  West  Virginia:  Helvetia,  monthly  rainiall,  4.26  inches,  or  0.71  inch,  above  the 
average  of  the  past  six  years.  Missouri:  Saint  Loais,  Miasonri  Weather  Service  reports, 
rainfiill,  4.30  inches,  or  about  the  average  of  the  past  forty-five  years. 

Special  heavy  rains, — 4th,  Key  West,  Fla.,  3.23  inches.  Little  Rock,  Ark.,  1.50  in 
thirty  minutes;  Presoott,  Ark.,  7.20.  7th,  Protem,  Mo.,  1.64 in  three  hours;  Amit^City, 
La.,  3.32.  7thand 8th. Corinth,  Tenn.,  4.50.  8th,  Brownsville, Tenn.,  6.04; Milan, Tenn., 
5.00;  Paris,  Tenn..  3.14.  11th,  Alexandria,  La.,  4.00.  12th,  Griffin,  Ga.,  5.01;  Dallas, 
Tex.,  3.31;  Monticello,  Ark.,  3.02;  PiescoU,  Ark.,  7.35.  18th,  Yicksburgh,  2.43  in  six 
hours;  Natchitoches,  La.,  2.55.  18th  and  191^,  Mobile,  7.30,  of  which  6.70 fell  in  eight 
hours.  19th,  Amit6  City,  La. ,  2. 80 ;  Meridian,  Miss. ,  2. 50.  19th  and  20th,  Saint  Augustine, 
Fla.,  3.81intenhour8;  Waldo,  Flo.,  6.86.  21st,  Booneville,  Mo., 2.95.  22d,  Chattanooga, 
2.99;  Dalton,  €ra.,  2.75;  Tuscaloosa,  Ala.,  2.70;  Arkansas  City,  Ark.,  4.03;  MonticeUo, 
Ark.,  3.00;  Aberdeen,  Miss,  6.50;  Columbus,  Miss.,  2.93;  Macon,  Miss., 2.65;  Meridian, 
Miss.,  3.20.  23d,  Savannah,  Ga.,1.19  in  forty-five  minutes;  Weert  Point,  Go.,  2.69; 
Eastman,  Tenn. ,  3. 05 ;  Columbia,  Ga. ,  2. 85.  27th,  Fort  Barrancas,  Fla^  3. 05  in  three  hours 
and  forty  minutes.  28th,  Helena,  Ark.,  2.63;  Oxford,  Eans.,  3.25;  Presoott,  Ark.,  3.75u 
At  Walnut  Ridge,  Ark.,  6.79  inches  fell  on  the  6th,  7th,  and  8th. 

Largest  monthly  rainfalls,  including  melted  snow, — ^Prescott,  Ark.',  22.18  inches;  Alex- 
andria, La.,  12.13;  Amit^  City,  Li.,  11.71;  Aberdeen,  Miss.,  11.24;  Mount  Washington, 
11.20;  Sutton,  Nebr.,  10.95;  Macon,  Miss.,  10.25;  Waldo,  Fla.,  10.22;  Mobile,  Ala.,  9.92; 
Brownsville,  Tenn.,  9.41;  Tuscaloosa,  Ala.,  9.41:  Meridian,  Miss.,  9.20;  Walnut  Ridge, 
Ark.,  9.03;  Corinth,  Tenn.,  9.02;  Cheney^e,  La.,  8.89;  Columbus,  Miss.,  8.52;  Oko- 
lona,  Miss.,  8.41;  State  Line,  Ala.,  8.31;  Natchitoches,  La.,  8.20;  Green  Springs,  Ala., 
8.18;  Lake,  Miss.,  8.16;  Demopolis,  Ala.,  8.16;  Jackson,  Miss.,  8.14;  GrifiG^,  Ga.,  7.84; 
Clinton,  Iowa,  7.40;  Calhoun,  Ga.,7.38;  Saint  Augustine,  Fla.,  7.27;  Monticello.,  Ark., 
7.29;  Stockham,  Nebr.,  7.20;  Cedar  Bend,  Nebr.,  7.19;  Fort  Barrancas,  Fla.,  7.08;  Gre- 
nada, Miss.,  7.08;  Monroe,  La.,  7.08;  Arkansas  City,  Ark.,  7.08;  Milford,  Nebr.,  6.68; 
Brook  Haven,  Miss.,  6.90;  Inavole,  Nebr.,  6.80;  FortCanby,  Wash.,  6.80;  Chicago,  6.72; 
Protem,  Mo.,  6.61;  West  Point,  Ga.,  6.54;  Fayette,  Miss.,  6.50;  Pawnee  City,  Nebr., 
6.50;  Edwards,  Miss.,  6.33;  Troy,  AJa.,  6.18;  Crete,  Nebr.,  6.17;  New  Corydon,  Ind,, 
6.01. 

Smallest  monthly  rainfall^  including  melted  snow, — Mammoth  Tank,  Mojave  and  Indio, 
Cal. ;  Texas  Hill,  Casa  Grande,  Benson,  Wilcox,  Yuma,  IMioenix,  San  Carlos,  and  Pantano, 
Ariz.;  El  Paso,  Tex.;  Ix)r(lsburgh,  N.  Mex.,  and  Terrace,  Utah,  none;  Florence,  Ariz., 
trace;  La  Mesilla,  N.  Hex.,  and  Waco,  Tex.,  0.01;  Camp  Thomas,  Ariz.,  0.02;  Fort 
Verde  and  Sun  Simon,  Ariz.,  0.03;  Kilton,  Utah,  and  Tucson,  Ariz.,  0.05;  Fort  Grant, 
Ariz,,  0.07;  Silver  City,  N.  Mex.,  0.08;  Concho,  Tex.,  O.Ot);  Stockton,  Tex.,  0.12;  Kus- 
sellville.  Ark.,  0.14;  Fort  McDermott,  Nev.,  0.14;  Concho,  Tex.,  0.17;  Weimar,  Tex., 
0.20;  Coleman  City,  Tex.,  and  Talladega,  Ala.,  0.21;  Antioch,  Cal.,  Palisade  and  Browns, 
Nev.,  0.25;  Solidad,  Cal.,  and  Sante  Fe,  N.  Mex.,  O.'JG;  Prescott,  Ariz.,  0.28;  Carlin, 
Nev.,  0.:X);  Promontory,  Utah,  0.32;  Uvalde,  Tex.,  0.33;  Chualer,  Cal.,  0.34;  Colusa, 
Cal.,  0.35;  Gainsville,  Ga.,  and  Keno,  Nev.,  0.38;  Golconda,  Nev.,  and  Fort  Wingat-e, 
N.  Mex.,  0.40;  Texarkana,  Ark.,  0.42;  Corsicana,  Tex.,  0.44;  Cheyenne,  Wyo.,  0.46; 
Annaheim,  Cal.,  0.48;  Brentwood,  Cal.,  0.49;  Ticoma,  Nev.,  Kavenna,  Cal.,  and  Pem- 
bina, Dak.,  0.50. 

Rainy  days. — The  number  varied  in  New  England  from  10  to  21;  Middle  Atlantic 
States,  10  to  17;  South  Atlantic  States,  8  to  19;  Florida  Peninsula,  8  to  13;  East  Gulf 
States,  11  to  12;  West  Gulf  States,  0  to  14;  Rio  Grande  Valley,  1  to  5;  Ohio  Valley  and 
Tennessee,  10  to  16;  Lower  Lake  region,  10  to  16;  Upper  Lake  region,  8  to  18;  Extreme 
Northwest,  8  to  13;  Upper  Mississippi  Valley,  9  to  14;  Missouri  Valley,  10  to  IG;  North- 
ern Slope,  8  to  15;  Middle  Slope,  G  to  15;  Southern  Slope,  0  to  8;  Southern  Plateau,  Oto 
7;  Middle  Plateau,  10  to  14;  Northern  Plateau,  7  to  16;  North  Pacitic  Coast  region,  18 
to  21;  Middle  PaciHc  Coast  region,  8  to  9;  South  Pacific  Coast  region,  0  to  8. 

Cloudy  days. — The  number  varied  in  New  England  from  5  to  14:  Middle  Atlantic 
States,  8  to  14;South  Atlantic  States,  G  to  12;  Florida  Peninsula,  4  to  G;  East  Gulf  States, 
6  to  11;  West  Gulf  States,  5  to  15;  Rio  Grande  Valley,  G  to  13;  Ohio  Valley  and  Ten- 
nessee, 7  to  12;  l-iower  Lake  region,  9  to  14;  Upper  Lake  region,  5  to  12;  Extreme  North- 
west, 5  to  12;  tipper  Mississippi  Valley,  6  to  13;  Missouri  Valley,  9  to  IG;  Northern  Slope, 
6  to  13;  Middle  Slope,  2  to  8;  Southern  Slope,  0  to  7;  Southern  Plateau,  Oto  4;  Middle 
Plateau,  4  to  12;  Northern  Plateau,  G  to  11);  isortli  Pacific  Coa.st  region,  14  to  IG;  Middle 
l*acilic  Coast  region,  3  to  8;  South  Pacific  Const  region,  1  to  6. 

Snow. — The  dates  on  which  snow  fell  in  the  various  districts  are  as  follows:  Xnc  Eng- 
land, 1st  to  4tli,  Gth  to  15th,  iHth  to  25th,  27th  to  29th;  Middle  Atlimtic  States,  9th  to 
12th,  21st  to  24th.     Ohio  Valley,  lOth,  11th,  15th,  19th,  22d,  2Gth.     Lower  Lake  re- 
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gion,  1st,  10th  to  12tb,  14tli  to  16th,  2l8t.  Upper  Lake  legion,  2d,  9th  to  14th,  19th  to 
2l8t,  23d,  26th  to30th.  Upper  Miasiasippi Valley,  Ist,  3d,8th  to  12th,  18th,  19th.  Mis- 
souri Valley,  11th  to  13th,  22d.  Extreme  Northwest,  5th,  6th,  9th,  13th,  22d.  North- 
em  Slope,  4th  to  29th.  Middle  Slope,  3d,  4th,  7th,  8th,  10th  to  14th,  16th,  17th,  2l8t, 
27th  to  30th.  Southern  Plateau,  5th,  7th,  10th,  12th  to  14th,  17th,  20th  to  22d.  Mid- 
dle Plateau,  3d  to  6th,  9th  to  11th,  15th  to  17th,  20th,  22dto  23d.  Northern  Plateau, 
10th,  16th,  19th,  20th,  22d  to  24th,  26th,  27th.  North  Pacific  CJoast  region,  6th,  20th, 
23d.  Lynchhnrgh,  Va.  ^  23d.  The  Blue  Ridge  Mountains,  20  miles  distant,  are  partly  cov- 
ered with  snow.  Burlington,  Vt.,  29th.  The  summits  of  the  Adirondacks  (notably 
Mount  Maroy)  and  of  Green  Mountains  are  covered  with  snow.  In  a  sheltered  place,  20 
feet  from  signal  office,  snow  remains  to  a  depth  of  four  feet. 

Largest  monihly  mow  faU. — Mount  Washington,  66  inches;  Cisco,  Cal.,  56;  Sum- 
mit, Cal.,  32.5;  Emigrant  Gap,  CaL,  26;  Truckee,  Nov.,  18.5;  Pike's  Peak,  Colo.,  18; 
Blackfeet  Agency,  Mont.,  17.6;  Wells,  Nev.,  13;  Otego,  Nov.,  12;  Eastport,  Me.,  and 
Boca,  Nov.,  10;  Stratford,  Vt.,  and  Orono,  Me.,  9;  Lunenburgh,  Vt.,and  Hermo8a,Cal., 
8.5;  Blooming  Grove,  Pa.,  8;  Alta,  Cal.,  Elko,  Nov.,  Port  Jorvls,  N.  Y.,  and  Beowawa, 
Nev.,  6. 

Depth  of  snow  on  ground  at  end  of  month, — Colorado:  Pike's  Peak,  18  inches.  Maine: 
Eastport,  10  inches.    New  Hampshire:  Mount  Washington,  66  inches. 

Hail. — ^Eastport,  2d.  Manasquan,  N.  J.,  2d.  Lynchburgh,  Va.,  27th.  Delaware 
Breakwater,  Del.,  23d.  Philadelphia,  19th.  Washington,  D.  C,  22d.  Atlanta,  3d. 
Augusta,  9th,  22d.  Mobile,  11th.  Palestine,  Tex. ,  11th,  8.04  p.  m. ,  heavy  rain  and  hail- 
storm continuing  until  8.18  p.  m. ;  stones  measured  three-eighths  of  an  inch  in  diameter. 
Considerable  damage  was  done  to  fruit  and  growing  crops.  The  storm  is  considered  by 
residents  to  have  been  one  of  the  severest  ever  experienced  at  this  place.  Tlic  damage 
to  buildings,  crops,  &c.,  is  estimated  at  about  $175,000.  Denison,  Tex.,  22d.  Fort 
Gibson,  Ind.  T.,  22d.  Shreveport,  21st  Palestine,  Tex.,  28th.  LitUe  Rock,  Ark., 
11th.  Indianola,  Tex.,  12th,  severe  hail-storm  reported  from  Texana,  Jackson  County, 
destroying  potatoes,  melons,  and  other  vegetables.  In  one  place  a  field  of  com  nearly 
waist-high  was  completely  destroyed  for  a  mile  square.  On  14th,  hail  was  reported  to 
have  £edlen  twenty  miles  north  of  station,  and  on  the  16th  hail  fell  at  thij^  station.  Port 
Eads,  La.,  13th.  Fort  Concho,  Tex.,  7th,  8.55  p.  m.,  hail  measuring  half  inch  in  diam- 
eter. Nashville,  12th.  Cincinnati,  10th,  26tb.  On  the  latter  date  between  4.48  and 
4.53  p.  m.,  hail  fell  rapidly;  stones  measured  half  inch  in  diameter;  in  some  instances 
breaking  window-glass.  Memphis,  11  th.  Cleveland,  19th.  Rochester,  2d,  28th.  Chi- 
cago, 6th.  Madison,  Wis.,  1st.  Cairo,  22d.  Saint  Louis,  22d.  Springfield,  111.,  6th. 
Omaha,  7th.  Leavenworth,  11th,  18th,  21st.  Huron,  Dak.,  8th.  Springfield,  Mo., 
22d.  Fort  Bennett,  Dak.,  25th.  Deer  Lodge,  Mont.,  loth,  19th,  20th.  Rapid  City, 
Dak. ,  4th,  7th.  North  Platte,  7th,  severe  storm,  accompanied  by  hail,  which  at  first  was 
small,  but  soon  large  egg-shaped  and  spherical  stones  fell,  their  average  diameter  being 
about  one  and  one-fourth  inches.  Dodge  City,  Kans.,  5th.  Grierson  Springs,  Tex.,  7th, 
4.30  p.  m.,  severe  haU-storm,  accompanied  by  thunder  and  lightning;  stones  weighing 
from  one  to  two  ounces.  Henrietta,  Tex.,  21st,  severe  haU-storm  reported  from  section 
aboutthirtymileseastof station.  SilverCity,  N.  Mex.,13th.  Helena,  Mont.,  19th.  Fort 
Missoula,  Mont.,  20th.  Umatilla,  Greg.,  19th.  Spokane  Falls,  Wash.,  26th.  Colfax, 
Wash.,  15th.  Bois^  City,  Idaho,  22d.  Fort  Lapwai,  Idaho,  19th,  2oth.  Dayton, 
Wash.,  23d,  25th.  Red  Bluff,  Cal.,  10th.  Olympia,  Wash.,  20th,  25th.  Fort  Hale,  Dak., 
7th,  8th.  Fort,  McDermitt,  Nev.,  6th,  9th,  10th.  Fort  Niagara,  N.  Y.,  28th.  Fort 
Concho,  Tex.,  7th.  Camp  near  Presidio,  Tex.,  1st.  Fort  Douglas,  Utah,  23d.  Fort 
Canby,  Wash.,  20th,  23d  to  26th.  Olivet,  Dak.,  29th.  Alexandria,  Dak.,  7th,  21st. 
Charleston,  111.,  26th.  Spiceland,  Ind.,  2Gth.  Vevay,  Ind.,  10th.  Rising  Sun  and 
La  Fayette,  Ind.,  10th.  Cresco,  Iowa,  3d.  9th,  21st.  Nora  Springs  and  Cedar  Rapids, 
Iowa,  25th.  Dana,  Iowa,  8th.  Holton,  Kans.,  3d.  Independence,  Kans.,  11th,  21st. 
Yates  Centre,  Kans.,  8th,  18th,  21st.  Clay  Centre,  Kans.,  11th,  Creswell,  Kans.,  17th. 
Cornish  and  Gardiner,  Me.,  7th.  Fallston,  Md.,  19th.  Owing's  Mills,  Md.,  20th. 
Federalsburg,  Md.,  23d.  Woodstock,  Md.,  10th.  Westborough,  Mass.,  7th.  Litch- 
field, Mich.,  26th,  27th.  Fayette,  Miss.,  10th,  11th,  on  latter  date  hail-stones  were 
very  large,  ii\juring  gardens  and  cotton  crop  in  some  localities.  Nortlifield,  Minn.,  3d, 
18th,  2Gth.  Protem,  Mo.,  8th,  11th,  22d.  Blackfeet  agency,  Mont.,  24th.  De  Sota, 
Nebr.,  21st.  Genoa,  Ncbr.,  7th.  Acto  and  Moorestown,  N.  J.,  19th.  Freehold,  N.  J., 
26th.  Ithaca,  N.  Y.,  6th.  Waterburgh,  N.  Y.,  7th,  27th.  White  Plains,  N.  Y.,  22d. 
Portsmouth  and  College  Hill,  Ohio,  26th.  New  Athens,  Ohio,  22d.  Fallsington,  Pa., 
2d,  19th.  West  Chester  and  Meadville,  Pa.,  19th.  Dallas,  Tex.,  11th,  5.10  p.  m., 
severest  hail-storm,  with  largest  hail  ever  known  at  this  place.  Stateburgh,  S.  C,  22d. 
Clarkcsville,  Tex.,  28th.  Woodstock,  Vt.,  2d.  Wytheville,  Va.,  4th,  26th.  Manitowoc, 
Wis.,  Ist.  Beloit,  Wis.,  25th,  Embarras,  Wis.,  29th. 
iS7ec^— Sleet  was  reported  by  the  following  stations:  Bangor,  Me.,  13th;  Mount  Wash- 
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iDgton,  N.  H.,  4th,  7th,  8th;  Boeton,  27th,  28th;  Washington,  10th,  13tb,  23d;  Erie, 
Pa.,  9th;  Knoxville,  Tenn.,  12th;  Nashville,  Tenn.,  13th;  Vevay,  Ind.,  10th,  25th; 
Spioeland,  Ind.,  10th;  New  Athens,  Ohio,  22d;  Chicago,  23d;  Milwaukee,  10th;  Dn- 
bnque,  Iowa,  10th,  22d,  23d;  Saint  Paul,  22d;  Fort  Snelling,  Minn.,  8th;  Leavenworthy 
Kans.,  11th,  12th;  Holton,  Kans.,  11th;  Omaha,  Nebr.,  7th;  North  Platte,  Nebr.,llth; 
Fort  Bennett,  Dak.,  7th;  Huron,  Dak.,  22d;  Tobacco  Garden,  Dak.,  7th,  8th,  9th; 
Cheyenne,  Wyo.,  4th;  Pike's  Peak,  27th,  28th,  30th;  Fort  Garland,  Colo.,  2l8t;  Fort 
Stanton,  N.  Mex.,  16th;  Florence,  Ariz.,  29th;  Henrietta,  Tex.,  13th;  Fort  Washakie, 
Wyo.,  17th,  20th;  Salt  Lake  aty,  10th;  FortBenton,  Mont.,  10th,  16th;  Dayton,  Wash., 
20th. 

Cotton  region  report, — Arrangements  have  been  made  with  the  co-operation  of  the 
railroad  and  telegraph  lines,  in  the  Southern  States,  to  the  end  that  daily  reports  of  the 
rainiall,  maximum  and  minimum  temperatures  may  be  collected,  and  the  results  pub- 
lished throughout  the  commercial  oentcss  of  the  cotton  region,  from  April  1  to  October 
31,  inclusive. 

The  accompanying  chart  exhibits  the  arrangements  of  stations  and  districts,  and  the 
railroad  system  of  the  cotton  regions.  This  system  of  reports  was  sncoessftilly  o^gun  oi^ 
the  first  of  April,  and  continued  during  the  month.  The  following  table  gives  the  aver- 
age rainfall,  mean  of  the  maximum,  and  the  mean  of  the  minimum  temperatures  in  each 
district: 

Meteorological  record  for  the  cotton  ditiriets  for  the  motUh  of  AprU^  1882. 


Difltriota. 


New  Orleans. 

Savannah 

Charleston.... 

Atlanta 

Wilmington.. 

Memphis 

Gixlvoston 

Vicksburfth... 
Montgomery 

Aupfu^ta 

Little  Rock... 
Mobile 


6.78 
&78 
2.66 
4.49 
8.88 
6.29 
1.58 
7.03 
4.92 
8.05 
4.74 
8.80 


03 


I' 


81.9 
81.1 
77.5 
76.8 
74.2 
74.9 
82.1 
78.6 
78.5 
78.2 
75.9 
79.1 


a 


69.0 
60.  S 
64.6 
64.0 
50.0 
54.0 
57.0 
56.8 
57.2 
54,7 
51. 9 
67.3 


This  being  the  first  Review  in  which  reference  is  made  to  this  important  feature  of 
Signal  Service  reports,  the  following  list  of  stations  is  given,  showing  the  extent  of  each 
district  in  the  cotton  region,  from  which  the  full  signification  of  the  means  and  averages 
of  the  above  table  may  be  determined.  It  will  be  seen  that  the  districts  embrace  the 
territory  adjacent  to  the  more  important  cities  where  Signal  Service  stations  are  located: 

Cotton  region  districts. 


Districts  and 

SUtions. 

centers. 

Where, 

On  what  railroad. 

Cedar  Keys,  Fla ") 

Femandina,  Fla > 

Waldo,  Fla 1 

Atlantic,  Gulf  and  West  India  Transit, 
ports  are   concentrated  at  Cedar  Keys 
graphed  to  Savannah,  Ga. 

Savannah,  Florida  and  Western. 

South  Western. 

Central  of  Georgia. 
Brunswick  and  Albany. 
Macon  and  Brunswick. 

These  re- 
and  tel^ 

Jesup,  Ga 

Way  Cross,  Ga 

Live  Oak,  Fla 

Quitman.  Ga • 

Thomasville,  GFa 

Bainbridgfc,  Ga 

Savannah 

Albany,  Ga 

Smithville,  Ga \ 

Fort  Gaines,  Ga J 

Millen,Ga 

Allapaha,  Ga 

Eastman,  Ga 
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Cotton  region  disfrtcfo— Continaed. 


Distriots  and 
oenten. 


Charleston 


Wilmington..... 


Augusta, 


Atlanta. 


Stations. 


Wheie. 


Montgomery. 


MobUe. 


New  Orleans .. 


Galveston. 


Jaoksonborough,  8.  C. 


•••••••••a 


HardeevUle,  S.  C. ........ 

Georges,  8. 0 

Branohville,  8.  C 

Saint  fiiathew*8, 8.  C 

Kingntree,  8.  C 

Weldon,  N.  C- 

Qoldsborough,  N.  C ^ 

Lumberton,  N.  C ..' 

Wadesborough,  N.  G .....  V 

Charlotte,  N.  C j 

Salisbury,  N.  C 

Cheraw,  S.  C 

Florence,  8.  C 

Chester,  8.  C 

Columbia,  8.  C 

Allendale,  8.  C... 

Macon,  Ga 

Columbus,  Ga..... 

Athens,  Ga 

Covington,  Ga  ... 

Madison,  Ga 

Union  Point,  Ga . 

Newman,  Ga 

West  Point,  Ga ~  f 

Gainesville,  Ga 

Tocoa,  Ga 

Spartanburgh,  8.  C... 

Ciirtersville,  Ga 

Calhoun,  Ga , 

Dalton,  Ga , 

GriflOn,  Ga 

Opelika,  Ala ..< 

Troy,  Ala 

Greenville,  Ala... 

Pine  Apple,  Ala.. 

Uniontown,  Ala... 

Demopolis,  Ala 

Tuscaloosa,  Ala. 

Selma,  Ala 

Birmingham,  Ala».... 

Calera,  Aia 

Talladega,  Ala 


} 


} 


State  Line,  Ala 

Waynesborough,  Miss... 

Meridian.  Miss 

Macon,  Miss 

Columbus,  Miss 

Aberdeen,  Miss 

Okolono,  Miss 

Scranton.  Miss 

Pass  Christian,  Miss 

Brookhaven,  Miss. 

Amit6  City,  La 

Terre  Bonne,  La 

Morgan  City,  La 

Franklin,  La 

New  Iberia,  La 

Vermillionville,  La 

WhitevIUe,  La 

Chenejrville,  La.. 

Alexandria,  La 

Natchitoches,  La 

Coushatta 

Minden,  La.« 

Orange,  Tex 

Beaumont,  Tex.. 

Houston,  Tex 

Hempstead,  Tex 

Hearne,  Tex 

Corsicana,  Tex 

Waco,  Tex 

Dallas,  Tex 

Huntsville,  Tex.. 

Palestine,  Tex 

Longview,  Tex 

Tyler,  Tex 

Austin,  Tex 


On  what  railroad. 


Charleston  and  Savannah. 

South  Carolina. 
North-Eastem. 

Wilmington  and  Weldon. 

Carolina  Central. 

Richmond  and  Danville  Line. 
Cheraw  and  Darlington. 
Wilmington,  Columbia  and  Augusta. 

Charlotte,  Columbia  and  Augusta. 

Port  Boyal  and  Augusta. 

Georgia. 

South-Western. 

Georgia. 

Atlanta  and  West  Point. 
Richmond  and  Danville  Line. 

Western  and  Atlantic. 

Central  of  Georgia. 
Western  of  Alabama. 
Mobile  and  Girard. 
Mobile  and  Montgomery. 
Pensacola  and  Selma. 

Alabama  Central. 

Alabama  Great  Southern. 

Louisville  and  Nashville. 

Selma  Division,  East  Tennessee,  Virginia  and  Geor- 
gia. 


Mobile  and  Ohio. 

Louisville  and  Noshville. 

Chicago,  Saint  Louis  and  New  Orleans. 

Morgan's  Louisiana  and  Texas. 


Merchants*  Union  Telegraph  Line,  connecting  with 
Western  Union  lines  at  Minden. 


Texas  and  New  Orleans. 


Houston  and  Texas  CentiaL 


International  and  Great  Northern. 
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Chiton  region  <2t8/nc^»— Contmned. 


Districts  and 

Stations. 

centers. 

Where. 

On  what  railroad. 

Belton.  Teac 

Gulf,  Colorado  and  Santa  F& 

Weimar.  Tex "i 

Qalveston 

Luling,  Tex >- 

San  Antonio,  Tex. ) 

Weatherford.  Tex.. 

Galveston,  Harrisbai:gh  and  San  Antonio. 
Texas  and  Pacific 

Paris.  Tex 

Texaff  and  PA^-iflc, 

Texarkana.  Ark 1 

Prescott.  Ark 

Malvern  Junction,  Ark..  - 
ICcnsett.  Ark 

Saint  Louis,  Iron  Mountain  and  Southern. 

Lfittle  Rook - 

Walnut  Ridi^,  Ark 

Brinkley.  Ark ) 

Vicksburgh ...» 

Madison,  Ark >- 

De  Vall's  Bluflf,  Ark. 

Russellville,  Ark 

Fort  Smith,  Ark 

Arkansas  City,  Ark 

Monliceilo,  Ark f 

Edwards,  Miss 1 

Jackson,  Miss > 

Lake,  Miss j 

Monroe.  La 

Memphis  and  Little  Bock. 

LiUle  Bock  and  Fort  Smith. 

T/ittle  Bock,  Mississippi  Biver  and  Tezaa. 

Vicksbursrh  and  Meridian. 
Vicksburgh,  Shreveport  and  Faoiflo. 

» 

Grand  Junction,  Tenn...' 
Corinth.  Teun 

Tuscumbia.  Ala. 

Memphis  and  Charleston. 

Decatur.  Ala 

Scottsborou&rh.  Ala 

Withe.  Tenn i 

Brownsville,  Tenn 

Memphis 

Milan.  Tenn 

^v                 ■             •«•                         V    ^v          «           •«« 

Paris.  Tenn 

Louisville  and  Nashville. 

Erin.  Tenn 

Clarksville.  Tenn 

Nanhville.  Tenn 

Nashville.  Chattanooira  and  Saint  Louis. 

Hernando,  Miss > 

Hftteavllle,  Miss >• 

Grenada,  Miss j 

Mississippi  and  Tennessee. 

RELATIVE  HUMIDITY. 

The  mean  relative  humidity  for  the  month  ranges  as  follows  in  the  several  districts: 
New  Eiighiud,  from  57  to  76;  ^liddle  Atlantic  States,  53  to  75;  South  Atlantic  States, 
GG  to  81;  Florida  reninsula,  71  to  74;  East  Gulf  States,  67  to  78;  West  Gulf  States,  63 
to  83;  Kio  Crrande  Valley,  57  to  82;  Ohio  Valley  and  Tennessee,  57  to  GG;  Lower  Lake 
region,  64  to 72;  Upper  Lake  region,  67  to  77;  Extreme  Northwest,  74  to  80;  Upper  Mis- 
sissippi Vallev,  55  to  71;  Missouri  Valley,  62  to  70;  Northern  Slope,  61  to  66;  Middle 
Slope,  44  to  60;  Southern  Slope,  33  to  GG\  Southern  Plateau,  30  to  37;  Middle  Plateau, 
43  to  53;  Northern  Platciiu,  53  to  75;  North  Pacific  Coast  region,  70  to  76;  Middle  Pa- 
cific Coast  region,  59  to  73;  South  Pacific  Coast  region,  36  to  74.  High  stiitious  re|X)rt 
the  following  percentages  not  corrected  for  altitude:  Cheyenne,  Wyo.,  49.6;  Pike's  Peak, 
83.0;  Santa  F6,  36.6;  Mount  Washington,  86.6. 


WINDS. 

The  prevailing  winds  during  the  month  of  April  at  Signal  Service  stations  are  shown 
on  Chart  No.  II  by  arrows  flying  with  the  wind: 

On  the  New  England  and  Middle  Atlantic  Coasts  the  winds  are  northwest  to  south- 
west. In  the  South  Atlantic  States,  from  southeast  to  southwest,  except  at  Ilattcras, 
Kitty  Hawk,  and  Norfolk,  where  they  are  northeasterly.  In  the  Gulf  States,  Indian 
Territory,  Tennessee,  and  Kansas,  southerly  winds  prevail,  while  in  the  Ohio,  Upper 
Missouri  and  Mississippi  Valleys,  the  winds  are  generally  from  north  to  east.  South  to 
west  winds  jirevail  on  the  North  Pacific  coast,  and  west  to  northwest  in  northern  Cali- 
fornia.    In  the  Plateau  Kegions  the  winds  are  generally  from  south  to  west. 

Total  vwvemcnts  of  the  air. — The  following  are  the  largest  total  movements  at  Signal 
Service  stations:  Mount  Wa.shington,  22,005  miles;  Pike's  Peak,  16,938;  Hatteras,  N. 
C,  12,935;  Portsmouth,  N.  C,  12,702;  Kittyhawk,  N.  C,  11,854;  New  Shoreham,  K. 
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I.,  11,552;  Indianola,  Tex.,  11,098;  Sandusky,  11,093;  Dodge  City,  Kans.,  11.109;  Fort 
Elliott,  Tex.,  10,712;  Sandy  Hook,  N.  J.,  10,305;  Champaign,  111.,  10,057:  Bismarck, 
Dak.,  10,0;55;  Huron,  Dak.,  10,010;  Cape  Henry,  Va.,  9,757;  Barnegat,  N.  J.,  9,080; 
Milwaukee,  Wis.,  9,646;  Grand  Haven,  Mich.,  9,580;  Galveston,  Tex.,  9,551;  Cape  May, 
N.  J.,  9,432;  North  Platte,  Nebr.,  9,412;  West  Las  Animas,  Colo.,  9,344;  Moorhead, 
Minn.,  9,286;  Macon,  N.  C,  9,204;  Fort  Keogh,  9,163;  Rochester,  9,106;  Port  Eads, 
La.,  9,040;  Yankton,  Dak.,  9,032;  Henrietta,  Tex.,  9,016;  Eagle  Rock,  Idaho,  8,702, 
Punta  liassa,  8,632;  Madison,  Wis.,  8,613;  Concho,  Tex.,  8,363;  Oswego,  N.  Y.,  8,207; 
Boston,  Mass.,  8,239;  Detroit,  Mich.,  8,072;  Santa  F6,  N.  Mex.,  8,068;  Cliincoteague; 
Va.,  8,03i3;  Port  Huron,  Mich.,  8,003.  The  smallest  are:  Lynchburgh,  Va.,  2,676, 
Lewiston,  Idaho,  2,692;  Augusta,  Ga.,  2,T39;  Los  Angeles,  C»l.,  2,786;  Florence,  Ariz.; 
2,947. 

High  winfjs. — On  the  summit  of  Mount  Washington  the  maximum  velocity,  120  miles, 
NW.,  on  22d.  Velocities  of  100  miles,  NW.,  occurred  on  the  2d,  13th,  and  18th.  Ve- 
locities of  50  miles,  or  over,  occurred  as  follows:  92  miles,  NW.,  17th;  90,  NW.,  4tl>;  86, 
NW.,  16th;  81,  NW.,  7th;  80,  NW.,  8th;  75,  NW.,  21st;  68,  SW.,  Ist;  68,  NW.,  30th; 
66,  NW.,  23d;  60,  NW.,  12th  and  20th;  60,  SE.,  19th;  58,  NW.,  5th;  65,  NW.,  29th; 
52,  NW.,  14th;  50,  NW.,  9th.  On  the  summit  of  Pike's  Peak,  Colo.,  the  maximum 
velocity,  64miles,SW.,  occurred  on  the  25th;  other  high  velocities  occurred  as  follows:  60 
miles,  SW.,  on  the  20th  and  24th;  58,  SW.,  3d;  56,  NW.,  8th;  52,  SW.,  23d;  50  SW., 
19th.  Other  stations  reporting  velocities  of  50  miles  per  hour,  or  over,  are  as  follows: 
Ei^gle  Rock,  Idaho,  55  miles,  SW.,  19th;  Fort  Keogh,  50  W.,  26th;  Dodge  City,  Kans., 
52,  S.,  17th;  Palestine,  Tex.,  50  W.,  22d;  Toledo,  50,  E.,  23d;  Kitty  Hawk,  N.  C,  51, 
W.,  10th;  Hatteras,  N.  C,  56,  NE.,  10th;  Portsmouth,  N.  C,  66,  NE.,  10th,  52,  SW., 
23d. 

Local  storms. — Palestine,  Tex.,  22d,  violent  storm;  wind  reaching  maximum  velocity 
of  50  miles;  much  damage  done  in  this  city  to  fences,  buildings,  &,  Sandusky,  Ohio, 
23d,  destructive  gale,  reaching  its  height  at  2. 15  a.  m.  The  schooner  Gallatin,  while  off 
Cleveland,  sprung  a  leak  and  the  high  wind  caused  her  to  fill  rapidly.  She  became  un- 
manageable and  went  ashore  on  Chickanola  Reef  and  sank.  During  the  gale  there  were 
thirty  vessels  sheltered  at  Kelly's  Island;  all  of  them  were  more  or  less  damaged.  At 
Marblehead,  seven  docks  were  washed  away.  The  damage  by  this  storm  to  fishing  in- 
terests was  very  great. 

Topeka,  Kans.,  6th,  during  evening,  a  tornado  started  near  Raymond,  in  Rice  County, 
mov(^  in  a  northerly  direction  and  prostrated  the  telegraph  x>ole8,  when  it  crossed  the 
Santa  Fe  liailroad  track.  In  this  neighborhood  several  buildings  were  demolished,  one 
person  was  killed  and  another  fatally  injured.  Proceeding  northward  the  storm  struck 
the  town  of  Chase,  demolishing  twenty  out  of  thirty-six  buildings,  and  threw  railroad 
cars  from  the  track;  three  persons  were  killed  and  one  fatally  injured.  At  the  same 
time  another  small  tornado  passed  through  the  eastern  part  of  the  county,  but  did 
little  damage.  In  some  places  the  wind  sucked  all  of  the  water  out  of  wells.  As 
the  storm-cloud  approached  Chase  it  was  of  funnel-shape,  whistling  and  twisting  with 
great  velocity.  Many  of  the  inhabitants  were  more  or  less  inj  ured,  but  few  escaping  with- 
out hurt  of  some  kind.  The  people  are  living  in  box-cars,  and  many  families  are  in 
destitute  condition. 

At  Strafford,  Kans.,  a  village  of  about  eighty  houses,  about  two  hundred  miles  south- 
west of  Topeka,  all  but  two  houses  were  blown  down;  one  man  was  killed  and  several 
persons  were  more  or  less  injured.  Reports  from  Keosauqua  say  great  damage  was  done 
throughout  the  lower  Des  Moines  Valley.  At  Keosauqua  one  house  was  demolished 
and  several  others  injured;  trees  and  fences  blown  down  in  all  directions.  At  Ash  ton, 
Mo.,  same  date,  a  tornado  did  great  damage;  four  houses  were  demolished  and  others 
suffered  loss  of  chimneys  and  roofs. 

Detroit,  6th,  between  Clyde  and  Highland,  near  the  Flint  and  Pere  Marquette  Rail- 
way, about  forty  miles  from  Detroit,  about  8  p.  m.,  a  violent  tornado  occurred;  houses 
were  destroyed'  and  a  number  of  lives  were  lost.  In  Alamo  Township,  Kalamazoo 
County,  houses  and  bams  were  unroofed,  two  persons  were  killed,  and  another  inj  ured. 
The  storm  struck  this  section  between  5  and  6  p.  m.,  and  moved  eastward  across  the 
northern  part  of  the  country. 

At  Ot,sego,  Allegan  County,  Michigan,  the  storm  was  very  severe  and  was  accom- 
panied by  hail  and  vivid  lightning.  From  the  westward  of  this  place,  the  storm  could 
be  distinctly  seen  curveting  in  the  sky.  After  leaving  Allegan  and  Kalamazoo  Coun- 
ties, the  storm  passed  across  the  northwest  comer  of  Calhoun  County,  and  across  the 
southern  part  of  Barry  County,  where  in  the  latter  it  struck  near  Hickory  Comers,  in 
Johnstown  township,  about  5.30  p.  m.,  and  was  accompanied  by  the  heaviest  hail  ever 
known  in  that  section,  doing  great  damage  to  orchards  and  breaking  windows.  Its 
course  was  from  west  to  east  and  every  thing  in  its  track  was  demolished.  The  width 
of  track  w  here  the  greatest  damage  was  done  is  from  forty  to  .fifty  rods.    Inside  this 
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expanse  it  cleaied  everything,  leaving  a  oonrse  as  decidedly  marked  as  the  iMtth  of  a 
reaper  throagh  a  field  of  grain.  Outside  the  immediate  path  the  damage  was  slight  on 
eitiier  side;  and  at  a  quarter  of  a  mile  distant  no  damage  was  done.  A  number  of 
dwellings,  bams,  and  other  buildings  were  blown  down  or  unroofed.  Several  persons 
were  injured. 

At  Bedford  Centre,  Calhoun  County,  the  tornado  was  seen  in  a  northerly  direction,  in 
the  form  of  a  funnel-shaped  cloud  with  the  vortex  downward,  moving  to  the  northeast,  and 
seemed  to  lower  itself  to  the  earth,  again  ascend,  and  move  onward  in  the  upper  regions. 
It  passed  through  the  township  of  Kalamo,  Eaton  County,  within  a  mile  of  Charlotte, 
sweeping  everything  in  its  path,  which  was  from  four  to  twenty  rods  in  width.  The 
largest  trees  were  t?nsted  off  from  four  to  thirty  feet  from  the  ground  and  carried  con- 
siderable distances.  A  number  of  dwelling  were  totally  destroyed,  together  with 
numerous  other  buildings.  Several  lives  were  lost  and  many  persons  injured.  Many 
persons,  seeing  its  approach,  took  refuge  in  their  cellars  and  thus  escaped  bodily  ii^uiy. 
Ilie  damage  at  this  place  is  estimated  at  $100,000.  In  this  vicinity  the  tonuido  was 
accompanied  by  hail  sufficiently  large  to  break  windows. 

In  Ingham  County  the  tornado  struck  the  southeastern  comer  in  the  northern  part  of 
White  Oetk  township,  accompanied  by  hail  and  thunder.  Several  houses  were  totally 
destroyed;  one  man  was  instantly  killed  by  a  piece  of  timber:  a  number  of  sheep  were 
killed  by  falling  timbers  of  the  bam  in  which  they  were  sheltered.  A  pond  near  the 
bam,  in  which  the  water  was  several  feet  deep,  was  emptied  of  all  the  water.  In  Liv- 
ingston County  no  damage  has  been  reported. 

At  5  p.  m.,  Mount  Pleasant,  Isabel  County,  was  stmck  by  a  severe  hail-storm;  some 
of  the  stones  were  an  inch  and  a  half  in  diameter;  one  was  picked  up  that  measured 
six  inches  in  circumference.  In  Midland  County,  several  dwellings,  bams,  and  other 
buildings  were  destroyed;  one  person  killed  and  several  iiyured.  Its  course  was  in  an 
easterly  direction,  and  its  path  not  more  than  one-quarter  of  a  mile  wide.  The  tornado 
struck  Bay  County  about  6  p.  m.,  causing  great  destruction  in  the  townships  of  Will- 
iams, Beaver,  and  £[awkawlin.  In  Andres  township  the  damage  was  less  serious.  It 
X>assed  through  three  miles  of  timber  and  scarcely  left  a  tree  standing. 

Port  Huron,  Mich. ,  9th. ,  12  m. ,  during  gale  a  soil-boat  was  capsised  and  sunk.  Cairo, 
HI.,  22d,  about  4.40  p.  m.,  a  violent  tornado  struck  this  city.  It  first  struck  this  vicin- 
ity near  Charleston,  Mo.,  about  twelve  miles  south-southwest  of  Cairo,  where  fences  were 
blown  down  and  trees  uprooted  for  a  distance  of  about  one  and  a  half  miles  in  length  and 
three-fourths  of  a  mile  in  width.  Its  first  appearance  was  in  the  northern  part  of  the 
city.  Its  path  over  the  city  was  about  one  mile  wide.  In  the  northern  part  of  the  city, 
four  empty  freight  cars  were  blown  from  the  track;  many  houses  were  unroofed,  chim- 
neys and  trees  blown  down.  Two  hundred  feet  of  wooden  sidewalk  was  lifted  and  car- 
ried a  distance  of  100  feet.  In  another  place  30  feet  of  heavy  oak  sidewalk,  20  feet  in 
width,  was  taken  up  and  carried  a  distance  of  60  feet,  breaking  down  a  telegraph-pole 
in  its  course.  A  large  gas-holder,  60  feet  in  diameter,  was  struck  and  overturned;  the 
heavy  iron  columns  supporting  the  tank  were  torn  off  and  broken.  Persons  and  animals 
were  ta^^en  up  and  carried  considerable  distances.  The  damage  done  in  Cairo  is  esti- 
mated at  $30,000. 

In  East  Cairo,  Kentucky,  a  transfer  building,  300  feet  long,  was  completely  demol- 
ished. Beyond  this  place  the  tornado  lifted  from  the  earth  and  continued  its  north- 
northeasterly  course,  descending  at  a  point  about  five  miles  distant,  where  it  swept  over  a 
farm,  blowing  down  and  uprooting  large  trees,  demolishing  fences,  &c.  From  this  place  it 
again  ascended  and  did  not  strike  the  earth  until  it  reached  a  point  a  little  west  of  Carmi, 
Illinois,  where  it  was  very  destructive.  In  this  vicinity  a  double  log-house  was  totally 
demolished;  other  houses  and  outbuildings  were  blown  down  oi  unroofed;  orchards  and 
many  miles  of  fencing  were  destroyed.     No  damage  was  done  in  Carmi. 

Springfield,  111.,  6th,  severe  storm  of  rain,  hail,  and  thunder;  several  bams  in  vicin- 
ity were  unroofed  or  blown  down,  together  with  trees,  fences,  signs,  &c.  No  damage 
was  done  in  the  center  of  the  city. 

Smith ville.  Dak. ,  2l8t,  very  heavy  rain  and  snow  storm,  accompanied  by  high  wind. 
Fifteen  miles  of  telegraph  line  between  Sraithville  and  Kapid  City  were  prostrated. 

Dodge  City,  Kaus.,  6th,  reports  from  Lyon,  a  small  town  about  one  hundred  miles 
east  of  this  city,  say  that  the  town  was  nearly  destroyed  by  a  tornado  on  the  6^ 
instant.     Two  persons  are  reported  to  have  been  killed. 

Dana,  Iowa,  8th,  about  5  p.  m.,  a  tornado  passed  near  station,  accompanied  by  rvin 
and  hail,  destroying  buildings  and  doing  other  damage. 

Savannah,  Ga.,  24th,  a  tornado  of  destructive  force  occurred  near  Macon,  Ga.,  on 
night  of  23d  instant;  several  lives  were  lost  and  considerable  property  destroyed. 

Evergreen,  Ind.,  19th,  about  12.30  a.  m.  a  destructive  tornado  visited  this  place; 
seventeen  buildings  were  destroyed,  many  others  irgured.  The  damage  in  Evergreen  is 
estimated  at  $35,000. 
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The  observer  at  Des  Moines  sends  the  following  report  of  the  tornado  which  origi- 
nated opposite  Sheldahl,  Iowa,  on  the  evening  of  the  8th  and  moved  in  a  northerly 
direction,  passing  abont  one  mile  north  of  Ames,  Iowa:  ''The  average  vndth  of  path 
was  abont  300  feet,  and  its  length  abont  12  miles.  A  nnmber  of  bnildings  in  its  path 
were  destroyed;  the  agricnltanJ  college  was  nnroofed,  trees  were  torn  up  by  the  roots, 
and  fences  and  light  bnildings  were  blown  away.'' 

New  Orleans,  18th:  Daring  the  evening  a  severe  tornado  visited  the  sonthem  part  of 
this  parish.  In  the  city  proper,  except  a  few  signs  that  were  blown  down  and  a  iew 
limbs  blown  from  the  trees,  bat  little  damage  was  done.  At  Garrollton,  at  6.30  p.  m., 
it  conld  be  seen  coming  in  a  northwesterly  direction  fiom  a  point  abont  a  mile  distant 
on  the  other  side  of  ihie  river.  In  an  instant  it  stmck  the  river,  raising  from  it  a  qniv- 
erins  colnmn  of  water  60  feet  high.  It  stmck  the  feriy-whaif,  liftLog  it  from  the  river 
and  landing  it  some  distance  on  Sie  bank  in  a  demolished  condition.  Many  dwellings 
were  blown  down  or  nnroofed;  several  persons  were  injured  hy  fidling  timbers.  The 
damage  to  property  is  estimated  at  $25,000. 

Morgan  City,  Louisiana:  Daring  the  night  of  the  13th  this  section  was  visited  by  a 
most  terrible  storm,  causinff  the  water  to  rise  and  destrosring  an  immense  amount  of 
property.  The  Ramos  railroad-bridge  w«s  carried  away,  ai^  at  Drew's  Mills  about 
twenty  dwellings  were  destroyed;  only  one  house  remained  standing.  Along  Bayou 
Teche  cabins  and  other  small  buildings  were  destroyed  on  every  plantation.  In  Ber- 
wick a  school-house  was  blown  ftom  its  foundation  and  two  men  killed  by  the  fsilling 
timb^.  Many  persons  narrowly  escaped  drowning.  The  destruction  of  live  stock 
throughout  a  laige  section  of  country  is  very  great.  A  sugar-house  in  Saint  Charles 
Parish  was  blown  down  and  a  man  killed.  At  Fftusse  Point  40  houses  were  swept 
away,  and  the  loss  of  stock,  crops,  &c.,  is  enormous. 

On  the  19th  a  terrible  tornado  struck  Brownsville,  Mo.,  completely  destroying  a  large 
part  of  the  town.  Eleven  persons  were  killed  and  one  hundred  and  fifty  ii\jured.  Over 
fifty  houses  in  the  heart  of  the  town  were  demolished.  The  storm  stmck  the  town  at  4 
p.  m. ;  large  two-story  brick  buildings  were  lifted  firom  their  foundations  and  the  ruins 
scattered  in  all  directions;  frame  dwellings  were  overturned  and  crushed  into  splinters; 
hrgfi  trees  were  uprooted  and  carried  long  distances;  and  animals  were  picked  up,  car- 
ried various  distances,  and  dToi^>ed  lifeless  along  the  path  of  the  storm.  Just  before 
the  fhnnel-Shaped  cloud  struck  the  town,  a  loud  roaring  noise  was  heard,  wMch  was 
followed  by  several  loud  electrical  explosions.  The  fhnnel-shaped  mass  had  a  rapid 
rotary  motion,  drawing  within  its  votex  everything  with  which  it  came  in  contact.  The 
storm-track  was  about  200  yards  wide,  with  a  zigzag  course  fiom  southwest  to  north- 
east. 

At  Renick,  Randolph  County,  about  6  p.  m.,  60  miles  northeast  of  Brownsville,  a 
tornado  exhibited  considerable  violence,  which  was  attended  by  a  whirling  motion. 

At  Montrose,  Henry  County,  4.10  p.  m.,  a  violent  tornado  did  much  di^iage. 

In  Reynolds  County,  Mo.,  on  the  8th,  at  6  p.  m.,  a  small  tornado,  about  100  yards 
wide,  swept  everything  dean  in  its  path.  The  same  locality  was  visited  by  the  memo- 
xable  tornado  of  1850. 

Pennsville,  Pa.,  on  the  19th:  a  severe  storm  burst  suddenly  on  this  community  about 
4  p.  m. ;  it  was  or  short  duration  and  very  limited  in  its  track.  It  moved  from  south- 
west to  northeast,  passing  over  the  northern  part  of  Fayette  County.  The  destruction 
by  this  tornado  has  never  before  been  equall^  by  any  like  occurrence.  Buildings  were 
demolished  or  unroofed;  chimneys,  fences,  and  trees  blown  down;  and  a  number  of  per- 
sons were  ix\jured,  some  of  whom  have  since  died. 

New  Orleans,  April  22d,  a  tornado  swept  across  the  Chicago,  Saint  Louis  and  New 
Orleans  Railroad,  between  Summit  and  Bayou  Chitto,  Miss.,  prostrating  telegraph  poles 
on  both  sides  of  the  track  for  a  distance  of  one  mile  and  uprooting  trees,  many  of  tiiem 
fiJling  across  the  railroad. 

Monticello,  a  town  20  miles  east  of  Brookhaven,  at  12. 15  p.  m. ,  was  nearly  destroyed — 
only  three  houses,  on  the  outskirts,  being  left.  Notliing  before  has  ever  been  experi- 
enced like  this  at  this  place.  Ten  persons  were  killed  instantly.  Out  of  a  population 
of  150,  very  few  escap^  without  injury.  A  fine  residence,  four  miles  west  of  Monti- 
cello,  was  entirely  destroyed. 

Natchez,  Miss.,  19th^  about  9  p.  m.,  a  storm  of  great  severity  burst  upon  the  dty, 
continuing  for  a  few  mmutes,  during  which  time  it  wrecked  buildings,  uprooted  tre^ 
prostrated  fences,  and  tore  signs  from  their  fostenings,  while  the  accompanying  rain 
deluged  cellars,  doing  an  incalculable  amount  of  damage.  Great  damage  was  done  to 
fruit  and  spring  vegetables  by  the  haiL  The  course  of  the  storm  was  fKmi  northwest  to 
southeast. 

Abilene,  Kans.,  7th,  heavy  rain  and  wind  storm  doing  considerable  damage  in  the 
eastern  and  southwestern  parts  of  Dickinson  County. 
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At  Chapman,  a  church  was  demolished;  100&  of  several  houses  were  blown  off;  barns 
and  other  buildings  damaged. 

At  Woodbine,  a  church,  three  buildings,  and  a  blacksmith  shop  were  demolished. 

On  Holland  Creek,  18  miles  southwest  from  Abilene,  considerable  damage  was  done. 
This  storm  struck  the  county  at  the  southwest  comer  and  traveled  in  a  northeasterly 
course. 

On  the  same  date,  at  Rosalia  township,  in  Butler  Comity,  Kans.,  10.30  p.  m.,  three 
houses  were  overturned,  one  man  killed,  and  several  persons  iigur^  The  storm  was 
^m  southwest  to  northeast. 

Junction  City,  Kans. :  About  midnight  a  tornado  passed  over  this  neighborhood  from 
the  southwest  which  was  very  destructive. 

At  Fort  Riley,  Kans.,  most  of  the  buildings  were  unroofed  and  a  portion  of  the  vralls 
destroyed,  involving  a  loss  of  from  $25,000  to  $30,000.  At  Wakefield,  Clay  County, 
eight  houses  were  destroyed.  In  all  parts  of  the  county,  bams,  out-houses,  and  fences 
were  destroyed. 

Maysville,  Ky.,  28:  A  tornado  has  caused  great  desirnction  on  Tuckehoe ridge;  several 
large  tobacco-houses  were  blown  down  and  their  contents  scattered.  At  Lawrence,  a 
brick  church  was  unroofed  and  one  end  blown  in;  a  school-house,  two  dwellings,  and  a 
number  of  bams  and  outbuildings  were  destroyed.  The  storm  was  the  most  violent 
ever  known  in  this  section. 

TEBIFICATIONS. 

Indications. — ^The  detailed  comparison  of  the  tri-daily  indications  for  April,  1882, 
with  the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general 
average  percentage  of  verifications  to  be  84.9  per  cent.  The  percentages  for  the  four 
elements  are:  Weather,  87.4;  Direction  of  the  Wind,  88.1;  Temperature,  84.1;  Barom- 
eter, 79.1  per  cent.  By  geographical  districts  they  are:  For  New  England,  82. G;  Mid- 
dle Atlantic  States,  85.0;  South  Atlantic  States,  84.4;  East  Gulf  States,  87.4;  West 
Gulf  States,  86.0;  Lower  I^ke  region,  86.2;  Tipper  Lake  region,  83.8;  Tennessee  and 
the  Ohio  Valley,  83.1;  Upper  Mississippi  Valley,  83.9;  Lower  Missouri  Valley,  84. 1-, 
Northern  Pacific  Coast  region,  94.1;  Middle  Pacific  Coast  region,  78.0;  Southern  Pacific 
Coast  region,  98.6. 

There  were  96  omissions  to  predict  (38  being  due  to  the  absence  of  reports  from  the 
Pacific  coast)  out  of  3,690,  or  2.33  per  cent.  Of  the  3,594  predictions  that  have  been 
made,  98,  or  2.73  per  cent.,  are  considered  to  have  entirely  failed;  102,  or  2.H4  per 
cent.,  wore  one-lbiirth  verified;  397,  or  11.04  per  cent.,  were  one-half  verified;  073,  or 
18. 7:^  per  cent.,  were  three-fourths  verified;  2,324,  or  64.60  per  cent.,  were  fully  justified, 
so  far  as  can  bo  ascertained  by  the  tri-daily  reports. 

Cnntionnnj  sigjiah. — One  hundred  and  ninety-five  cautionary  signals  were  displayed 
durinix  the  month  of  April,  of  which  168,  or  86.1  per  cent.,  were  justified  l)y  winds  of 
25  miles  per  hour  at  or  within  100  miles  of  the  station.  Thirteen  ofi'-shore  signals 
■vven;  displayed,  of  which  9,  or  69.2  per  cent.,  were  fully  justitiod;  12,  or  92  per  cent., 
were  justi  tied  :us  to  velocity;  and  10,  or  76.9  per  cent.,  were  justified  as  to  direction;  of 
all  kinds  displayed,  there  were  208,  of  which  177,  or  85.1  per  cent.,  were  justified. 
Thirteen  cautionary  signals  were  changed  to  off-shore  signals.  The  above  does  not  in- 
clude signals  ordered  at  69  display  stations,  where  the  velocity  is  estimated  oidy. 

NAVIGATION. 

Stage  of  water  in  rivers. — In  the  table  on  the  right-hand  of  Chart  number  III  are 
given  the  highest  and  lowest  stages  of  water  obsersecl  at  Signal  Service  stations  during 
the  month  of  April.  At  stations  in  the  Lower  ^lississippi  it  will  be  seen  that  the  water 
has  fallen  Irom  the  first  of  the  month,  when  it  was  above  the  danger  line  at  Cairo  and 
Vicksburgli,  and  only  five  inches  below  the  danger  line  at  Memphis.  At  the  close  of 
the  month  it  had  fallen  at  all  stations  south  of  Cairo;  but  remained  two  feet  above  the 
dangoi-lino  at  Vicksburgh  At  stations  in  the  Upper  Mississippi  the  highest  water  oc- 
curred between  the  20th  and  30th.  On  the  25th,  at  Keokuk,  it  was  2  feet  and  2  inches 
above  the  danger  line,  or  16  feet  8  inches  on  the  gauge.  The  Lower  ^Missouri  reached 
its  maximum  about  the  10th  of  the  month,  and  was  at  its  minimum  height  from  the  od 
to  5th.  The  Ohio  was  highest  at  Pittsburgh  on  the  28th,  and  highest  at  Louisville  and 
Cincinnati  from  the  1st  to  the  3d  of  the  month. 

Ice  in  rirrrn  and  harhorf. — Lake  ChampJain: :  Burlington,  Vt.,  5th,  steamer  Williams 
left  this  port  for  Plattsburgh,  N.  Y.,  but  was  unable  to  enter  harbor  on  account  of  ice. 
()th,  during  morning  lake  frozen  over  inside  Breakwater,  and  also  a  portion  of  Broad 
Lake.  7th,  ice  passed  out  of  harbor  during  morning  but  remained  in  portions  of  lake. 
29th,  heavy  ice  on  lake  shore.  Penobscot  River:  Bangor,  Me.,  8th,  ice  rapidly  breaking. 
9th,  ice  moving  out  of  river.     10th,  river  open  to  navigation;  first  arrival.     Lake  Superior: 
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Marquette,  13th,  ice  cleared  from  around  the  docks.  Duluth,  Minn.,  8th,  large  field  of 
ice  was  blown  into  this  end  of  lake  during  storm.  23d,  baige  N.  K.  Fairbanks  arrived 
from  Buffalo;  first  arrival  from  lower  lakes.  28th,  ice  nearly  all  driven  out  of  lake  by 
northwest  wind.  Ashland,  Wis.,  27th,  navigation  opened.  Missovri  Biver :  Fort  Yates, 
Dak.,  1st,  ice  broke  up  quietly  and  began  running  out  at  8  a.  m.  16th,  first  boat 
arrived.  19th,  first  boat  departed.  Bismarck,  3d,  ice  breaking  in  river  below  bridge, 
but  is  closed  above.  6th,  ice  broke  up  and  moved  out  at  8.45  a.  m.  Fort  Stevenson, 
Dak.,  12th,  first  arrival  of  season.  Yankton,  Dak.,  2d,  ferry-boat  New  Ella,  from  Sioux 
City,  arrived;  first  of  season.  9th,  navigation  lully  opened;  steamer  Big  Horn,  for  Bis- 
marck, passed  upward  to-day.  ,Eed  River  of  the  North:  Moorhead,  Minn.,  14th,  river 
clear  of  ice.  19th,  navigation  opened;  steamer  J.  L.  Grandin  departed  for  Forks  and 
Pembina.  Erie  Canal :  8th,  water  began  to  flow  in  canal.  12th,  cansJ  navigation  opened. 
Mississippi  River:  Saint  Paul,  1st,  3d,  and  4th,  floating  ice  in  river;  10th,  steamer  War 
Eagle,  from  Saint  Louis,  arrived;  first  boat  of  season.  Green  Bay:  Escimaba,  4th,  dur- 
ing storm,  ice  broke  in  bay ;  no  damage  resulted  to  shipping  interests.  7th,  during  night 
ice  moved  out  of  the  middle  of  bay ;  navigation  practically  opened.  8th,  barge  Nahant. 
from'  Ashtabula,  Ohio,  arrived;  first  of  season.  Lake  Winnipiseogee :  Lake  Village,  N. 
H.,  25th,  ice  cleared  in  lake.  Cumberland  River:  Nashville,  29th,  river  very  low;  navi- 
gation on  the  Upper  Cumberland  is  nearly  suspended. 

Floods. — Mobile,  Ala.,  18th,  19th,  owing  to  excessive  minfall  many  houses  in  city  are 
flooded,  compelling  occupants  to  remove  famiture  to  places  of  safety;  some  of  the  streets 
are  impassable.  In  some  instances  stock  has  been  in  great  danger  of  drowning.  Mem- 
phis, 15th,  the  Memphis  and  Little  Rock  Railroad  Company  sent  a  train  from  this  city 
through  to  Madison,  Ark.,  being  the  first  trip  made  over  that  road  since  January  30, 
owing  to  the  submerged  condition  of  the  track. 

Keokuk,  Iowa,  22d,  river  rose  above  danger-line  during  morning  and  continued  to  rise 
all  day.  The  Saint  Louis,  Keokuk  and  Northwestern  Railroad  Company  were  compelled 
to  discontinue  trains.  23d,  river  15  inches  above  danger-line;  lumber  yards  and  saw- 
mills in  lower  part  of  town  have  abandoned  work  on  account  of  high  water.  26th,  river 
nearly  stationary.  27th,  river  falling  slowly.  Dubuque,  19th,  considerable  damage  has 
resulted  from  the  recent  heavy  rains;  lowlands  have  been  flooded,  cellars  filled,  and 
gardens  ruined.  Land  slides  of  trees,  rocks,  and  earth  have  occurred  on  the  lines  of  the 
Chicago.  Milwaukee  and  Saint  Paul  and  the  Illinois  Central  Railroads,  causing  delay  of 
trains.  Saint  Louis,  23d,  the  main  sewer  of  the  city  drainage  system  gave  way  during 
the  evening,  being  caused  by  the  late  heavy  rains;  fifteen  blocks  of  houses  were  flooded 
almost  instantly;  many  of  the  occupants  had  to  be  rescued  in  boats.  The  damage  is 
estimated  from  $250,000  to  $500,000.  The  rains  throughout  Kansas  and  Missouri  were 
the  heaviest  ever  known  in  places.  At  Effingham,  Kans. ,  streams  overflowed  their  banks 
and  bridges  were  washed  away.  At  Clarksville,  Mo.,  rain  was  very  heavy,  and  the  river 
rose  to  such  an  extent  that  it  was  feared  the  Sny  levee  would  give  way.  Fargo,  Dak., 
11th,  the  Red  River  is  still  rising  and  an  ice-dam  threatens  to  form  against  the  piers  of 
the  Northern  Pacific  bridge.  All  the  cabins  along  the  river  on  low  ground  are  deserted, 
and  the  houses  on  Island  park  have  the  basements  flooded.  The  water  is  now  one  foot 
above  high  water  of  last  year.  The  damage  is  estimated  at  $100,000.  Mud  is  knee-deep 
all  over  the  city.  The  Union  elevator  is  half  under  water  and  is  in  danger  of  falling. 
The  Grand  elevator  is  also  half  under  water  and  basements  are  flooded.  2l8t,  the  Saint 
Paul,  Minneapolis  and  Manitoba  Railroad  bridge  has  been  badly  damaged  by  having  its 
approaches  nearly  washed  away.  Their  bridge  across  the  Cheyenne  River  is  being  held 
down  by  cars  loaded  with  railroad  iron,  the  water  running  to  a  depth  of  two  feet  over  the 
top  of  the  bridge.  At  Grandin  station  both  the  railroad  and  wagon-bridge  were  canried 
away.  The  water  is  running  over  the  track  the  entire  distance  between  Grandin  and 
Harwood  stations.  At  Hillsborough,  a  new  and  stoutly  built  bridge  was  lifted  from  its 
foundation.  The  bridge  at  Maysville  has  been  carried  away.  The  railroad-bridge  across 
the  Elm  River  on  the  Casselton  branch  has  been  swept  away.  Nearly  all  the  houses 
built  on  the  lowlands  at  Grand  Forks  have  been  carried  away. 

Saint  Vincent,  Minn.,  23d,  there  are  3  feet  of  water  on  the  track  between  Emmerson 
and  this  place.  Until  the  water  subsides  traffic  will  remain  suspended  between  here 
and  Saint  Paul.  The  water  has  &llen  8  feet  during  past  twenty-four  hours,  enabling 
those  who  abandoned  their  homes  on  the  flats  to  return  to  them. 

New  Ulm,  Minn.,  14th,  the  Minnesota  River  is  gradually  spreading  over  the  bottom 
lands.     Communication  with  Nicollet  County  is  now  only  kept  up  with  skifis. 

The  water  in  the  lower  Mississippi  River  has  continued  to  fall  throughout  the  month. 
The  subject  of  floods  in  this  section  has  been  considered  in  previous  numbers  of  the  Re- 
view. At  the  close  of  the  month  the  stage  of  the  water  at  New  Orleans  was  8  inches,  and 
at  Vicksburgh  2  feet  above  the  danger  line. 

High  tides. — Indianola,  Tex.,  4th,  5th,  30th.     Toledo,  23d,  water  in  river  higher  than 

21  SIG,  PT  2 


322 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


ever  known,  a  condition  cansed  by  severe  northeasterly  gale.  At  7  a.  m.  the  water  was 
6  feet  above  the  ordinary  level.  Considerable  damage  was  done  along  the  banks  of  the 
river;  lumber  was  washed  away,  a  pile  driver  snnk,  and  many  smaU  b<ra>ts  were  lost. 
The  embankment  of  the  Toledo  and  Ann  Arbor  Railroad  was  washed  away  for  a  con- 
siderable distance;  both  the  embankment  and  a  portion  of  the  trestle  were  completely 
battered  down.  Damage  is  estimated  at  $3,000.  Sandusky,  23d,  water  in  bay  suddenly 
rose  15  feet,  flooding  the  entire  length  of  Railroad  street,  and  reaching  a  greater  height 
than  has  been  known  for  twenty-five  years.  Large  quantities  of  lumber  were  washed 
away.    The  water  fell  as  rapidly  as  it  rose. 

The  following  table  shows  the  highest  stages  of  water  reached  in  the  Ohio  River,  at 
Cindnnatij  with  dates  of  occurrences,  since  1832: 


1882. 
1847. 
1858. 
1BSI9. 
1860. 
1861. 
1862. 
1863. 
1864. 
1866. 
1866. 
1897. 
1868. 
1860. 
1870. 
1871. 
1872. 
1878. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
18«0. 
1881. 
1882. 
1882. 
1882. 
1882. 
1882. 
1882. 
1882. 


February  18. ^ 

December  17 

June  Id. 

February  22. • 

April  16 

April  19 

January  24 

March  12 

December  28 

March  7 i 

September  26 

March  14 

March  80 

AprU2 

January  19 

May  13 

AprillS 

December  18 

January  11 

Augru8t6 

January  29 

January  20 

December  15 

December  27 

February  17 

February  16 

February  20,  Ga.  m 

February  20, 11.80  a.  m 

February  20, 12.40  p.  m 

February  20,  2.50  p.  m 

February  20,  5.30  p.  m 

February  20»  7  p.  m 

February  21,  8  a.  m ; 


Jt. 

In. 

62 

m 

62 

8# 

43 

10 

86 

6 

49 

2 

49 

67 

42 

46 

66 

42 

86 

48 

48 

86 

40 

41 

44 

47 

11 

66 

61 

63 

41 

42 

53 

50 

54 

54 

11 

55 

55 

10 

56 

3 

66 

6 

58 

6 

TEMTKEATTJEE  OF  WATER. 


The  temperature  of  water  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  observations  were  taken,  is  given  in  the  table  on  the 
ripjht  hand  of  Chart  II.  Observations  on  temperature  of  water  were  not  taken  at  the 
following-named  stations,  on  the  dates  given,  on  account  of  ice  in  harbors:  Escanaba,  1st 
to  8th,  inclusive;  Marquette,  1st  to  6th;  Duluth,  1st  to  27th. 

In  the  first  column  of  the  table  is  given  the  maximum  temi)erature  observed  during 
the  month ;  and  in  the  second  column  the  minimum  temperature  observed  during  the 
month.  It  will  be  seen  that  the  greatest  range  of  water  temperature  occurred  at  the 
west  Gulf  stations,  where  it  ranged  from  18°.  4  at  Indianola  to  19^  at  Galveston.  At  the 
stations  on  the  eastern  Gulf  the  snvillest  ranges  in  water  temperature  were  rejwrted. 

The  following  table  gives  the  highest  and  lowest  temperature  of  water  observed  at  the 
several  stations,  with  the  range  of  water  temperature,  mean  temperature  of  the  air  at  the 
station,  and  the  depth  of  water  at  which  the  observations  were  taken: 
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Aurorea. — Auroral  di^laya  wereof  nnosual  l^aeacy  during  tbe  month.  The  displny 
which  began  on  the  evening  of  the  16th  vraa  the  meet  extiaoidinar;  that  has  occniTed 
for  many  f  eara,  and  nas  visible  at  a  great  number  of  stationa  tbiDnghont  the  Duil«d 
States.  It  was  observed  BH  far  Bonth  as  Key  West,  at  stations  in  the  Gulf  States,  in  south- 
ern Texas,  New  Mexico,  and  California,  and  b;  numerous  steamships  and  vessels.  On 
vessels  in  the  north  Atlantic,  during  the  display,  tbemagneticneedle  deviated  north  and 
south  of  its  true  position;  and  long  telegraphic  circuits,  extending  north  and  south,  east 
and  west,  in  the  United  States,  were  worked  without  the  aid  of  battery.  The  following 
extract  from  a  communication,  published  in  Nature,  from  Mr.  A.  G.  Whipple,  an  En- 
glish scientist,  shows  that  its  influence  was  also  felt  in  England: 

"It  may  interest  some  of  your  leaders  to  know  that  a  magnetic  storm  of  nnaBaal 
intensity  raged  from  about  midnight  of  Sunday,  the  16tli,  to  midnight  of  tie  17th.  We 
observe  a  tremendous  spot  which  appeared  on  the  sun's  disc,  first  on  the  13th,  i 


G.  M.  WHIPPLE, 
Zeio  Obaervalora,  Sichnumd,  Surrev. 
April  18,  1822." 

Eostport,  Me.,  leth,  a  iaint  diffuse  auroral  light  appeared  in  the  north  at  B  p.  m.     I 
.gradoally  rose  toward  the  zenith,  increasing  in  brilliiUK^.    At  8.30  p.  m.s  striated  an 
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extending  from  northwest  to  northeast,  with  a  breadth  of  15°  and  altitude  of  45°.  At 
8.40  p.  m.  the  arc  dissolved  into  nnmerons  bearos,  all  parallel  to  each  other  and  pointing 
toward  the  zenith.  At  9  p.  na-  the  whole  northern  sky  from  west  to  east  was  filled  with 
beams,  some  of  which  were  of  blood  red  and  others  of  light  red  color.  It  continued  to 
extend  southward  and  at  11  p.  m.  reached  the  zenith,  forming  a  half  crown.  At  JL1.30 
p.  m.,  the  whole  sky  was  filled  with  beams,  all  pointing  toward  the  zenith,  forming  a 
perfect  corona,  and  some  of  the  beams  reaching  within  10°  of  the  southern  horizon.  At 
11.40  p.  m.  the  aurora  became  slightiy  obscured  by  cirrus  clouds.  At  midnight  it  was 
still  visible,  though  rapidly  fading.  Telegraphic  communication  was  seriously  inter- 
rupted by  its  influence. 

Washington,  D.  C,  16th,  an  aurora  was  visible  at  9.54  p.  m.,  in  the  form  of  an  arc,  2®  in 
width  and  about  6°  above  the  northern  horizon;  the  base  of  the  dark  segment  measuring 
about  35°.  At  1 1  p.  m. ,  the  arc  was  quite  brilliant  and  of  increased  dimensions;  the  pole 
green  light  which  had  been  formerly  observed  had  then  become  quite  strong;  the  sum- 
mit of  the  arch  had  reached  an  altitude  of  12°,  the  arch  itself  being  fully  8°  in  width, 
while  the  base  of  the  segment  measured  about  55°.  At  11  p.  m.,  a  few  faint  streamers 
projected  not  more  than  3°  above  and  from  the  corona  of  the  arch.  At  11  p.  m. ,  the  sum- 
mit of  the  arch  reached  an  altitude  of  20°  and  extended  from  100°  to  250°  azimuth;  brill- 
iant streamers,  narrow  and  pointed  at  the  ends,  shot  upward  te  the  zenith  from  the 
whole  length  of  the  arch ;  the  upward  motion  was  very  rapid,  and  resembled  flashes  of 
lightning.  The  streamers  gradually  diminished  in  length  and  brilliancy  after  midni^t, 
and  at  12.40  a.  m.  of  17th  no  motion  wasjMjrceptible.  At  12.45  a.  m.  the  arch  was  fidntly 
defined  and  without  streamers.  At  1  a.  m.  the  arch  was  again  well  defined  and  of 
brighter  color.  At  1.30  the  aurora  revived,  but  did  not  equal  its  former  brilliancy;  the 
crown  of  the  arch  had  an  elevation  of  about  10°,  without  any  change  in  its  azimuth; 
broad  streamers  flashed  upward  at  short  intervals,  some  extending  nearly  to  zenith.  At 
2  a.  m.  the  streamers  subsided,  and  at  2.12  a.  m.  the  arch  broke  up  into  faint  bands  of 
light.  At  2.25  only  a  faint  light  remained  in  the  northern  sky.  At  3.40  a.  m.  a  small, 
well-defined  arch  of  about  5°  altitude  and  30°  azimuth,  without  streamers,  was  visible. 
At  4  a.  m.  a  few  streamers  without  motion  were  observed,  and  continued  until  daylight. 
The  color  of  the  aurora  throughout  the  entire  display  was  a  pale  yellow,  with  the  ex- 
ception of  a  broad  streamer  at  the  western  extremity,  which  from  11.30  to  11.40  p.  m. 
was  of  bright  crimson.  At  Key  West,  Fla.,  from  1  to  1.30  a.  m.  on  the  17th,  the  au- 
rora was  obf?er\'ed,  consisting  of  a  diffuse  light,  resembling  the  morning  twilight,  extend- 
ing,' to  an  altitude  of  10°,  and  from  134°  to  190°  azimuth. 

(liicafijo,  Kith,  Aurora  observed  at  9.40  p.  m.,  consisting  of  a  hazy  segment  of  15°  alti- 
tude, sunnounted  by  an  arch  of  light  about  5°  broad,  extending  from  alx)Ut  40°  east  of 
north  to  30°  west  of  north.  The  arch  slowly  ascended  and  at  10.15  p.  m.  was  of  about 
40°  altitude.  During  the  next  ten  minutes  the  arch  widened  toward  both  zenith  and 
horizon,  and  di.sappeared,  leaving  only  a  faint  glow\  At  10.30  p.  m.,  vertical  columns 
began  to  shoot  upward  from  near  the  north  point  toward  the  zenith,  which  were  soon 
accompanied  by  similar  displays  from  lirst  the  west,  and  afterward  from  the  east,  the 
aurora  meanwhile  haying  extended  laterally  to  alx)ut  55°  west  of  north  and  to  alx)ut  70° 
eiust  of  north.  The  shalts  gradually  extended  laterally  and  linally  converged  to  a  point 
about  15°  south  of  the  zenith,  changing  in  color  from  pale  yellow  to  blue,  red,  and  crim- 
son, shooting  up  and  down  from  horizon  to  zenith,  resembling  a  ray  of  sunlight  reflected 
from  a  rapid l3'-rotated  mirror.  A))<)ut  10.45  p.  m.  it  reached  its  maximum  brilliancy. 
The  point  of  convergence  near  the  zenith,  a  circular  black  nucleus,  presented  a  decided 
contrast  to  the  brilliancy  of  the  converging  beams,  which  varied  from  a  deep  red  at  their 
summits  to  a  pale  blue  near  the  horizon.  At  this  time  the  display  covered  two-thirds 
of  the  sky.  At  irregular  intervals,  a  tremulous  swinging  movement  from  cast  to  west, 
and  vice  versa,  w^ius  observed.  At  10.55  p.  m.  it  began  to  fade,  and  at  11  p.  m.  only  a 
faint  glow  remained,  varied  by  occasional  feeble  beanis  shooting  from  the  horizon  toward 
the  zenith.  The  wires  of  the  various  telegraph  offices  were  unusually  affected.  At  the 
Western  Union  ollictj,  the  ])atteries  were  detached  and  the  wires  worked  to  both  Omaha 
and  New  York,  the  current  being  very  iX)Werfnl.  Wires  running  north  and  south  wore 
also  much  affected  but  not  nearly  so  i)owerrully  as  those  running  east  and  w^est.  The 
display  continued  until  daylight  of  the  17th,  and  was  characterized  by  recurring  fits — 
consisting  chiefly  of  vertical  shafts  shooting  upward  from  the  horizon  with  great  rapidity 
and  quickly  disappearing,  and  a  faint  luminous  glow  resembling  dawn. 

At  Indianola,  Tex.,  the  aurora  was  observed  from  10  to  10.30  p.  m.  in  the  northern 
sky  extending  10°  east  and  10°  west  of  the  magnetic  meridian  and  to  an  altitude  of  45°; 
no  streamers  or  arch  were  visible,  but  the  aurora  consisted  of  adiftusepale  red  light,  rc- 
sembliug  the  light  of  a  distant  prairie  lire. 

At  Olympia,  Wash.,  from  12.30  to  1'2.50  a.  m.  the  aurora  was  observed  through 
broken  clouds,  resehibling  the  glow^  of  a  distant  fire. 

At  San  Francisco,   IGth,  8.15  p.   m.,  an  unusually  brilliant  aurora  of  deep  crimson 


REPORT  OF  THE  CHIEF  SIGNAL-OFFICER.  325 

color  spread  over  the  northern  sky,  extending  to  an  altitude  of  35*',  with  a  wavy  laotion, 
which  soon  afterwards  settled  to  a  dnll  steady  glow  and  gradnally  died  away  at  9.30 
p.  m.  At  11  p.  m.  it  appeared  again,  consisting  of  several  colnmns  of  white  to  orange 
color,  extending  to  a  height  of  75°.  The  display  attracted  the  attention  of  a  large  num- 
ber of  spectators,  who  imagined  it  to  be  the  reflection  from  a  large  fire.  At  Y i8a]IE^  Cal. , 
the  display  began  at  8. 35  p.  m.  The  northern  sky  from  east  to  west  was  of  a  fiery  color, 
with  a  motion  from  east  to  west;  its  greatest  brilliancy  occurred  between  8.35  and  9  p. 
m. ;  altitude  50°;  azimuth  135°;  it  remained  visible  until  4  a.  m.  of  17th. 

The  following  interesting  report  furnished  from  the  United  States  steamer  Vandalia, 
in  lat.  30°  lO'  N.,  long.  78°  19^  W.,  by  Captain  R.  W.  Mead,  United  States  Navy,  com- 
manding, is  of  spiecial  interest:  A  very  remarkable  aurora  borealis  was  noticed,  begin- 
ning at  10  p.  m.,  Sunday,  April  16th,  and  ending  about  4.30  a.  m.,  Monday,  April  17th, 
1882.  It  was  preceded  by  an  arc  of  greenish  hue,  the  base  of  which  was  about  45°  in 
length,  with  its  center  not  more  than  10°  in  height,  directly  under  the  Pole  star.  This 
lasted  about  half  an  hour,  when  wave-like  shafto  of  light  of  difilBrent  shades  of  pink, 
blue,  yellow,  and  greenish  white  colors  shot  up,  all  converging  toward  a  common  point, 
about  20°  directly  above  the  north  star.  The  base  increased  one  point,  ending  at  NNE. 
and  the  other  at  WNW.  Evidently  the  compass  was  affected,  for  when  the  light  at  the 
northern  point  increased  in  intensity,  the  ^ip  apparently  came  to  windward  of  the 
course  (attributed  at  the  time  to  bad  steering),  but  when  the  light  at  the  western  end 
increased  in  brilliancy,  the  ship,  apparently,  fell  off  to  the  leeward.  The  compass  course 
was  northeast  by  east;  wind  east  by  north. 

The  display  next  in  importance  to  that  of  the  16th  was  observed  during  the  evening 
of  the  19th  and  early  morning  of  20th.  At  many  stations  it  was  scarcely  less  brilliant 
than  that  of  the  16th.  It  was  observed  from  stations  in  New  England  westward  to 
Umatilla,  Oreg.,  and  southward  to  Nashville,  Tenn.,  and  at  Phoenix,  Ariz.  Displays  of 
less  importance  and  of  varying  brilliancy  also  occurred  on  the  following  dates:  5th,  13th 
to  24th,  28th,  29th. 

Thunder-storms. — Thev  were  reported  in  the  various  districts  on  the  following  dates:  New 
England,  2d,  4th,  6th,  7th,  19th,  20th.  Middle  Atlantic  States^  2d  to  4th,  6th,  9th,  10th, 
12th,  14th,  19th,  20th,  22d,  23d,  26th,  27th,  28th,  30th.  South  Atlantic  Slates,  2dto5th,  7th 
to  10th,  12th,  19th,  20th,  22d,  23d,  27th  to29th.  Florida  Peninsula,  8th,  10th,  15th,  20th. 
£kist  Gulf  States,  2d,  3d,  5th  to  13th,  17th  to  20th,  22d,  26th  to  29th.  West  Gulf  States,  2d, 
5th  to  12th,  18th,  19th,  2l8t,  22d,  26th  to  29th.  Bio  Grande  VaUey,  7th,  8th,  26th,  28th, 
29th.  Ohio  Valley  and  Tennessee,  2d  to  4th,  6th  to  9th,  18th,  19th,  2l8t  to  23d,  26th  to 
28th.  Lower  Lake  region,  1st,  2d,  4th,  6th,  7th,  19th,  27th,  28th.  Upper  Lake  region, 
1st  to  4th,  6th  to  9th,  18th,  19th,  22d,  26th,  27th.  Upper  Mississippi  VaUey,  1st  to  9th, 
18th,  21st,  22d,  25th,  26th.  Missouri  Valley,  1st  to  8th,  11th,  17th  to  19th,  21st,  22d, 
25th,  26th,  28th.  Southern  Slope,  4th,  5th,  7th,  10th,  11th,  21st,  26th  to  30th.  Southern 
Plateau,  1^  3d,  12th  to  14th,  16th,  29th,  30th. 

Thunder-storms  were  also  reported  fh>m  the  following  stations  not  included  in  the 
districts  named  above:  Bismarck,  Dak.,  on  the  7th;  Blackfeet  agency,  Mont.,  on  24tb; 
Fort  Custer,  Mont.,  6th;  Terry's  Landing,  Mont.,  24th;  Fort  Washakie,  Wyo.,  11th; 
Fort  Collins,  Colo.,  17th;  Pike's  Peak,  4th;  North  Platte,  Nebr.,  4th,  8th,  17th,  25th; 
Dodge  City,  Kans.,7th;  Spokane  Falls,  Wash.,  26th;  Eagle  Rock,  Idaho,  3d;  Bois4City, 
Idaho,  22d;  Fort  McDermitt,  Nev.,  3d. 

During  thunder-storms  the  following  instances  of  damage  by  lightning  occurred:  Bur- 
lington, Vt.,  6th,  at  Winooska  FaUs,  during  morning,  a  church  was  struck  by  lightning; 
a  cross  on  the  building  was  thrown  down  and  a  quantity  of  slating  was  torn  off.  Chatta- 
nooga, 22d,  a  tree  was  struck  by  lightning;  a  person  in  vicinity  was  stunned  and  a  cow 
killed.  Friendship,  N.  Y.,  2d,  6  a.  m.,  lightning  struck  an  oil-tank  and  two  derricks. 
Buffalo,  2d,  the  railroad  station  at  Buffalo  Plains  was  struck  by  lightning,  set  on  fire 
and  destroyed.    Another  building  was  also  consumed  at  the  same  time. 

OPTICAL  PHENOMENA. 

Solar  halos  have  been  observed  in  the  various  districts  on  the  following  dates: 
New  England,  1st,  4th  to  6th,  8th,  10th,  19th,  24th,  25th.  Middle  Atlantic  States,  1st, 
3d,  4th,  9th,  18th,  22d  to  24th,  26th,  29th.  South  Atlantic  States,  1st,  13th,  18th,  22d, 
26th.  East  Gulf  States,  17th,  20th,  24th,  25th,  30th.  West  Gulf  States,  3d,  4th,  6th,  8th, 
20th,  24th,  27th.  Tennessee,  5th,  6th,  11th,  18th,  28th.  Ohio  Valley,  1st  to  6th,  8th, 
11th,  12th,  17th,  18th,  20th,  21st,  24th,  27th,  28th.  Lower  Lake  region,  Ist,  4th,  5th, 
7th,  9th,  18th,  19th,  22d,  23d,  25th,  26th,  29th.  Upper  Lake  region,  10th,  12th,  16th, 
17th,  18th,  21st  to  26th,  28th.  Upper  Mississippi  VaUey,  4th  to  7th,  11th,  12th,  21st, 
23d,  24th.  Missoun  Valley,  3d  to  6th,  18th,  29th.  North  Pacific  Coast  region,  2d,  12th, 
13th,  29th,  30th.  Middle  Pacific  Coast  region,  4th,  7th,  10th,  11th,  14th,  16th  to  19th, 
2l8t,  22d,  28th  to  30th. 
Solar  halos  were  al^  reported  from  the  following  stations  not  included  in  the  districta 
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named  above:  Key  West,  9th,  10th,  16th,  19th;  Santa  F^,  N.  Mex.,  2d,  12th;  Salt  Lake 
City,  12th,  29th;  Umatilla,  Oreg.,  13th;  Dayton,  Wash.,  29th;  Caraon  City,  Nev.,  11th; 
San  Diego,  Cal.,  9th;  Campo,  Cal.,  27th. 

Lunar  haloB  have  been  observed  in  the  various  districts  on  the  following  dates: 

New  England,  4th,  26th,  29th.  Middle  Atiantic  States,  2d,  4th,  8th,  14th,  16th,  23d, 
25th,  28th,  29th.  South  Atlantic  States,  1st,  3d,  5th,  19th,  27th,  28th,  30th.  East  Gulf 
States,  24th,  26th,  27th,  29th,  30th.  West  Qulf  States,  3d,  4th,  23d  to  26th,  27th,  29th; 
Tennessee,  5th,  21st,  26th;  Ohio  Valley,  3d  to  6th,  13th,  23d,  25th,  28th.  Lower  Lake 
region,  1st,  3d,  10th,  26th.  Upper  Lake  region,  Ist,  3d  to  6th,  8th,  16th,  20th,  22d  to 
26th,  29th.  Upper  Mississippi  Valley,  1st,  3d  to  6th,  22,  23d,  25th,  26th.  Southern  Slope, 
Ist  to  3d,  23d,  24th,  26th,  30th.  NoHhem  Slope,  22d,  25th.  Swihem  Plateau,  Ist,  2d, 
28th,  29th.  North  Pacific  Coast  regim,  28th,  29th.  Middle  Pacific  Coast  region,  Ist,  4th, 
22d,  26th,  30th. 

Lnnar  halos  were  also  reported  from  the  following  stations  not  indnded  in  the 
districts  named  above:  Fort  Brown,  Tex.,  3d;  Fort  Yates,  Dak.,  27th;  Yankton,  Dak., 
20th;  Protem,  Mo.,  3d,  4th;  Fort  Washakie,  Wyo.,  29th;  Pike's  Peak,  Colo.,  2d; 
Spokane,  Wash.,  1st;  Winnemncca,  Nev.,  8th;  Salt  Lake  City,  Nev.,  2d,  22d,  29th; 
Umatilla,  Oreg.,  23d  Bois6  City,  Idaho,  29th;  Visalia,  Cal.,  Ist,  28th,  30th. 

Mra^c— Rio  Vista,  Cal.,  17th;  Alexandria,  Dak.,  4th,  15th,  28th,  29th;  Indianola, 
Tex.,  23d,  29th. 

MISCELLANEOUS  PHENOMENA. 

Sunsets, — ^The  characteristics  of  the  sky  as  indicative  of  fair  or  foul  weather  for  the 
succeeding  twenty-four  hours  have  been  observed  at  all  Signal  Service  stations.  Reports 
from  187  stations  show  5,494  observations  to  have  been  made,  of  which  25  were  reported 
doubtful;  and  of  the  remainder,  5,469,  there  were  4,539,  or  ^.0  per  cent.,  followed  by 
the  expected  weather. 

Sun  spots. — The  following  record  of  observations  has  been  forwarded  by  Mr.  D.  P. 
Todd,  director  of  the  Lawrence  Observatory,  Amherst,  Mass. : 
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Faculce  were  seen  at  the  time  of  eyery  observation. 


Mr.  William  Dawson,  atSpiceland,  Ind.,  reports:  1st,  8 groups,  33 spots;  4th,  6  groups, 
56  spots;  large  group  of  small  spots  in  northeast  qua^lrant  and  large  spot  east  of  center; 
5th,  7  groups,  60  spots;  11th,  8  groups,  36  spots;  large  group  east  of  center;  12th,  7 
gnmps,  65  spots;  several  large  groups  east  of  center;  5  of  the  sjwts  very  large;  several 
others  quite  prominent;  very  large  spot  and  prominent  penumbra  at  east  edge;  air  very 
poor;  13th,  5  groups,  65  sjwts;  the  large  spot  is  1^  from  east  edge;  14th,  7  groups,  75 
spots;  1  spot  quite  large;  many  others  quite  prominent;  air  poor;  15th,  9  groups,  140 
spots;  1  very  large  group  in  south\vest  quadrant;  the  eastern  group  easily  seen  without 
telescope;  16th,  8  groups,  160  spots,  12  of  which  are  large  and  12  others  quite  prominent; 
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ITth,  9  groups,  175  spots;  2  very  large  groaps  south  of  center;  1  easily  seen  without  tele- 
scope; 6  groups,  95  spots;  1  visible  without  glass;  24th,  3  groups,  35  spots;  1  large  group 
has  disappeared;  1  l^e  spot  west  of  center;  25tJi,  3  groups,  30  spots;  27th,  5  groups, 
25  spots;  28th,  3  groups,  20  spots,  all  of  which  are  small;  30th,  3  groups,  18  spots.  Mr. 
David  Trowbridge,  at  Waterburgh,  N.  Y.,  reports:  3d,  6  groups,  12  spots;  faculse  in  west; 
7th,  7  groups,  12  spots;  faculse  in  east;  15th,  7  groups,  22  sp<>ts,  several  of  which  are 
large;  1  group  in  east  easily  seen  without  telescope;  1  large  group  in  west;  16th,  7groups, 
25  spots;  1  group  has  disappeared  and  1  appeared  by  rotation.  There  are  visible  10 
spots  included  in  one  penumbra  in  the  large  group  which  is  still  plainly  visible  without 
telescope;  it  occupies  fuily  one-fifteenth  of  the  solar  diameter;  17th,  6  groups,  22  spots; 
1  group  has  disappeared  and  another  is  very  faint;  the  large  group  still  seen  with  unas- 
sisted eye;  18th,  6  groups,  26  spots;  1  group  has  appeared  and  1  nas  disappeared  by  ro- 
tation; 2  groups  now  visible  without  telescope;  22d,  4  groups,  7  spots;  the  2  large  groups 
near  west  margin  are  no  longer  visible  without  telescope,  1  of  which  was  visible  for  6 
days  without  aid  of  glass;  23d,  light  groups,  12  spots;  24th,  4  groups,  7  spots;  1  large 
group  has  disappear^  by  rotation;  25th,  3  groups,  7  spots;  faculse  near  the  large  group 
and  in  the  east;  26th,  2  groups,  4  spots;  large  group  has  disappeared  by  rotation;  29th, 
1  group,  1  spot;  faculffi;  30th,  1  group,  3  spots;  faculsB  in  east.  Mr.  H.  D.  Gowey,  at 
North  Lewisburgh,  Ohio,  reports:  Sun  spots  were  observed  one  very  dear  day  during  the 
month;  they  were  largest  and  most  active  from  15th  to  21st;  smallest  and  least  numer- 
ous on  29th  and  30th;  the  groups  and  spots  were  exceedingly  large  from  17th  to  19th. 

The  following  record  of  observations  has  been  forwarded  by  Mr.  A.  G.  Bender,  Sacra- 
mento, Gal.:  4ui  2  p.  m.,  4  groups,  15  spots  ;  2  new  groups,  9  spots,  appeared  since  the 
31st  ultimo  ;  4th  and  5th,  4  groups,  15  spots ;  11th,  2  p.  m.  6  groups,  25  spots ;  1  new 
group,  9  spots ;  1  group,  1  spot  reappeared  by  rotation;  12th,  4  p.  m.,  6  groups,  35 spots; 
1  group,  5  spots,  has  disappeared  by  rotation  and  1  group,  5  spots,  has  reappeared  by 
rotation;  13th  and  14th,  6  groups,  40  spots;  15th,  4  p.  m.,  7  groups,  45  spots;  1  new 
group,  1  spot;  16th,  4  p.  m.,  6  groups,  40  spots;  1  group,  1  spot  has  reappeued  by  rota* 
tion,  and  1  group,  1  spot  has  disappeared;  17th,  3.30  p.  m.,  6  groups,  45  spots;  1  new 
group,  3  spots;  1  group  1  spot  has  disappeared  by  rotation;  18th,  h£df-past  three  p.  m., 
6  groups,  40  spots;  20th,  half-past  three  p.  m.,  5  groups,  40  spots,  1  group,  1  spot  has 
disappeared  by  rotation;  2l8t,  half-past  three  p.  m.,  6  groups;  1  new  group,  1  spot;  22d, 
half-past  three  p.  m.,  6  groups,  40  spots;  23d,  4  groups,  35  spots;  1  group,  10  spots  has 
disappeared  by  rotation;  new  spots  have  appeared  in  the  old  groups;  24th,  half-past 
three  p.  m.,  3  groups,  20  spots;  1  group,  10  spots  has  disappeared  by  rotation;  25th,  half- 
past  three  p.  m.,  2  groups,  10  spots,  some  of  which  are  faint;  1  Rroup,  10  spots,  has  dis- 
appeared by  rotation;  26th,  2  groups,  10  spots;  27th  half-past  three  p.  m.,  1  group,  1 
spot;  10  spots  has  disappeared  by  rotation;  28th,  2  groups,  3  spots,  1  new  group,  2  spots; 
29th,  1  group,  2  spots;  1  group,  1  spot  has  disappeared  by  rotation;  30th,  3.30  p.  m.,  1 
new  group,  6  spots;  1  group,  2  spots  has  disappeared  by  rotation.  At  all  observations 
during  the  month,  when  10  or  more  spots  have  been  reported,  the  number  given  is  esti- 
mated. At  Winnemucca,  Nev.,  20th,  2  large  spots  were  observed  on  the  sun  through 
an  ordinary  marine  glass.  They  were  also  visible  on  21st,  Cincinnati,  17th.  Professor 
Stowe,  of  the  Cincinnati  Observatory,  reports  that  the  largest  number  of  sun  spots  ever 
observ'ed  here  were  seen  this  morning,  numbering  360  in  7  distinct  groups,  2  of  which 
could  be  seen  with  the  unassisted  eye.  They  coiHd  also  be  seen  without  the  aid  of  the 
telescope  on  the  19th. 

The  following  report  was  made  by  Mr.  Arthur  Binns,  second  officer  on  the  steamship 
City  of  Paris,  of  the  Inman  Line,  and  furnished  through  the  courtesy  of  the  New  York 
Herald  Weather  Service:  At  noon  of  April  22d,  in  49°  03''  N.,  22°  00^  W.,  a  black  spot 
was  observed  on  the  sun's  surface  about  6^  from  the  southwest  edge. 

Meteors. — Rio  Vista,  Cal.,  12th;  Monticello,  Iowa,  26th;  Woodstock,  Md.,  16th;  Pro- 
tem.  Mo.,  6th;  Somerville,  N.  J.,  18th;  Moorestown,  N.  J.,  16th;  North  Volney,  N.  Y., 
16th;  North  Lewisburgh,  Ohio,  16th;Stateburgh,  S.  C,  10th,  20th;  Cedar  Keys,  Fla.,  14th; 
Yuma,  Ariz.,  5th,  28th.  The  following  reports  of  a  remarkable  meteor  were  received 
too  late  to  appear  in  the  March  Review: 

Fort  Assinniboine,  Mont.,  March  8th,  8.30  p.  m.,  an  enormous  meteoric  stone  fell 
southeast  of  station,  lighting  up  the  surrounding  country  as  if  caused  by  a  vivid  flash  of 
lightning.  Upon  striking  the  earth  a  violent  jar  was  felt  resembling  an  earthquake 
shock,  which  was  followed  by  a  loud  report  like  that  of  a  cannon.  The  interval  between 
the  shock  and  report  is  variously  estimated  from  four  to  eight  minutes.  At  Fort  Ben- 
ton, Mont.,  about  10  p.  m.,  a  shock  like  that  produced  by  an  earthquake  was  felt.  At 
CoaL  Banks,  Mont.,  a  bright  glare  was  observed,  followed  a  few  minutes  later  by  a  loud 
report.     A  trembling  of  the  earth  was  distinctly  felt. 

Migration  of  birds. — Geese  flying  northward:  Somerset,  Mass.,  2d,  14th,  26th;  Fall  River, 
Mass.,  8th;  Newport,  R.  I.,  30th;  Clear  Creek,  Nebr.,  17th,  20;  Moorestown,  N.  J.,  12th; 
Readington,  N.  J.,. 23d;  Embarrass,  Wis,  29th,  30th;  Shreveport,  La.,  23d;  Grand  Haven, 
Mich.,  19th;  Port  Huron,  Mich.,  29th;  Fort  Yates,  Dak.,  1st;  Bismarck,  Dak.,  15th; 
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Huron,  Dak.,  2d,  3d,  4tli;  Springfield,  Mass.,  3d;  Red  Bluff,  Cal.,  14th,  21st,  ^d. 
Geese  flying  southward:  Fort  Missonla,  Mont.,  on  the  11th.  Cranes  flying  norihvmrd: 
Monticello,  Iowa,  on  the  2d.  Sandhills  flying  northward:  Monticello,  Iowa,  2d.  Ducks 
flying  northward:  Monticello,  Iowa,  2d;  Lansing,  Mich.,  1st;  Indianola,  Tex.,  29th;  Des 
Moines,  Iowa,  29th;  Huron,  Dak.,  2d,  3d,  20th. 

Polar  bands.— New  Corydon,  Ind.,  1st,  3d,  12th,  18th,  2l8t,  23d,  24th,  25th,  27th, 
2dth;  Dana,  Iowa,  2l8t;  Fayette,  Miss.,  8th;  Freehold,  N.  J.,  22d;  Yineland,  N.  J., 
15th;  Wytheville,  Va.,  10th,  12th,  27th,  28th;  Florence,  Ariz.,  10th,  12th. 

Zodiacal  light. — New  Corydon,  Ind.,  15th,  16th-;  Monticello,  Iowa,  11th,  14th,  26th; 
Yates  Center,  Eans.,  16th;  Cornish,  Me.,  17th;  Fall  River,  Mass.,  17th;  Camhridge, 
Mass.,  6th,  7th,  8th,  12th,  16th,  17th,  18th,  and  suspected  on  the  23d;  Atco,  N.  J.,  8th; 
12th,  13th,  16th,  17th,  18th;  Franklin,  Wis.,  14th;  Lynchbargh,  Va.,  16th;  Nashville, 
Tenn.,  8th,  16th,  17th;  Leavenworth,  Kans.,  16th;  Dayton,  Wash.,  6th,  11th,  17th. 

Waterspouts. — Captain  N.  S.  Tracy,  of  the  American  brig  Teneriffe,  reports:  April  30, 
in  32°  31^  N.,  77°  17^  W.,  saw  several  waterspouts. 

Eartliquakcs. — Portland,  Greg.,  30th,  10.48  p.  m.,  a  slight  shock  of  earthquake  lasting 
about  two  seconds,  followed  about  three  seconds  later  by  a  more  severe  shock  accompar 
nied  by  a  low  rumbling  sound  of  from  five  to  seven  seconds  duration.  Every  building 
in  the  city  was  shaken  and  persons  sleeping  were  aroused.  In  the  larger  buildings  the 
shock  was  more  sensibly  felt.  The  direction  of  the  wave  seemed  to  be  firom  a  point  north 
of  east  to  a  point  south  of  west.  The  shock  was  by  far  the  most  severe  ever  felt  in  this 
city.  No  damage  was  done  other  than  the  excessive  firight  caused.  It  is  reported  firom 
Oregon  City,  that  two  distinct  shocks  were  felt  at  that  place,  one  being  very  slight  and 
the  other  heavy;  and  at  12.25  a.  m.  of  May  first,  another  slight  shock  was  felt. 

Olympia,  Wash.,  30th,  10.50  p.  m.,  severe  earthquake  shock;  wave  seemed  to  be 
from  west  to  northwest,  followed  by  a  succession  of  tremblings,  lasting  six  or  eight 
seconds,  and  then  by  a  heavy  shock,  almost  throwing  persons  from  their  feet;  laige 
trees  were  swayed  to  and  fro  as  from  a  heavy  blast  of  wind;  clocks  were  stopped  and 
crockery  broken;  two  chimneys  in  the  city  were  thrown  down.  The  ground  seemed  to 
have  an  undulatory  motion.  Duration  of  the  entire  shock  was  about  twenty-five  sec- 
onds. Fort  Canby,  Wash.,  30th,  10.50  p.  m.,  four  distinct  earthquake  shocks 
were  felt  at  this  place,  lasting  about  fifteen  seconds;  vibration  firom  southwest  to  north- 
east. Victoria,  British  Columbia,  30th,  10.45  p.  m.,  a  shock  of  earthquake  lasting  sev- 
eral seconds  was  felt  at  this  place;  vibration  from  west  to  east. 

San  Francisco,  Cal.,  13th,  6.30  a.  m.,  a  sharp  earthquake  shock,  of  a  vibratory  motion 
from  north  to  south,  was  felt  in  this  city,  lasting  about  four  seconds. 

New  Market,  Va.,  2d,  several  earthquake  shocks  were  felt  in  this  section;  the  direc- 
tion of  movement  being  northeast  and  southwest;  some  of  the  houses  were  perceptibly 
shaken. 

Prairie  and  f or ent  fires. — Alexandria,  Dak.,  10th,  to  15th;  Monticello,  Iowa,  7th;  Cres- 
well,  Kans.,  7th,  8th,  12th  to  15th,  20th,  24th,  26th,  29th;  Protem,  Mo.,  3d  and  21st; 
De  Soto,  Ncbr.,  14th,  2oth;  Wytheville,  Va.,  19th;  Fort  Gibson,  Ind.  T.,  4th,  5th,  Oth, 
lllh,  and  14th;  Moorhead,  Minn.,  loth,  26th;  Yankton,  Dak.,  1st,  13th,  24th,  2Gth; 
To])aceo  Garden,  Dak.,  1st,  4th;  Ferry's  Landing,  Mont.,  1st,  3d,  12th,  13th,  21st;  North 
Platte,  Nebr.,  Uth,  18th,  25th. 

Drov(fht. — Indianola,  Tex.,  2Cth,  crops  are  snifering  from  drought;  flower  and  vege- 
table gardens  are  seriously  afi*ected.  Coleman  City,  Tex.,  21st,  the  wheat  crop  in  this 
section  has  been  destroyed  by  drought;  farmers  are  cutting  it  to  be  used  for  hay.  Hen- 
rietta, Tex.,  drought  is  seriously  affecting  crops;  farmers  fear  that  their  entire  crop  will 
))e  a  lailurc  unless  the  drought  soon  ends. 

Insects. — Lewiston,  Idaho,  2d,  grasshoppers  are  appearing  in  this  vicinity  in  large  num- 
bers. Little  Kock,  Ark.,  2d,  a  small  insect  called  the  buffalo  gnat,  which  appears  to 
come  out  of  the  ground,  especially  in  the  prairie  and  swamp  lands,  have  appeared  in  the 
city  in  great  numbers  and  are  very  troublesome;  they  are  most  annoying  and  do  the  most 
damage  near  the  overflowed  districts,  where  it  is  necessary  for  owners  of  stock  to  build 
lires  through  the  forest  for  protection.  Horses  and  cattle  will  stand  in  dense  volumes 
of  smoke  to  avoid  the  bite  of  the  insect;  much  stock  has  been  killed  by  them  within  the 
past  few  days,  and  deer  suffer  from  their  ravages. 

Sand-stoims.— FoTt  Yuma,  Cal.,  6th,  9th,  lOth,  16th,  17th,  20th;  Fort  Garland,  Colo., 
f)th;  Fort  Stanton,  N.  Mex.,  5th,  6th,  7th,  8th,  21st;  Clear  Creek,  Nebr.,  3d;  Stockton, 
Tex.,  21st;  Pha^nix,  Ariz.,  6th,  10th,  13th,  15th,  16th,  20th;  Santa  F6,  N.  Mex.,  16th; 
Camp  Thomas,  Ariz.,  3d,  4th,  6th,  7th,  10th,  11th,  14th,  16th,  17th,  20th,  21st,  2J)th, 
30th;  Winnemucca,  Nev.,  15th,  19th,  22d,  23d,  24th;  Umatilla,  Greg.,  6th;  Visalia,  Cal., 
*Jd;  Yuma,  Ariz.,  3d,  6th,  9th,  10th,  16th,  20th,  2l8t;  Lincoln,  Nebr.,  3d;  severest  sand- 
storm that  has  been  known  in  this  State  for  many  years. 

Published  by  order  of  the  Secretary  of  War. 

W.  B.  HAZEN, 
Brig.  4^  Bit.  MaJ.  Gen%  Chief  Signal  Offica-^  U.  S.  A. 
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APPENDIX  No.  86. 

MONTHLY  WEATHER  REVIEW.  MAY,  1882. 

INTEODUCnON. 

This  Review  presents  a  general  summary  of  the  meteorological  data  collected  hy  the 
Signal  Service  during  the  month  of  May,  1882. 

In  the  prex)aration  of  this  Review  have  been  used,  viz:  The  regular  tri-daily  weather 
charts,  containing  the  data  of  simultaneous  observations  taken  at  136  Signal  Service  sta- 
tions and  13  Canaidian  stations,  as  telegraphed  to  this  office;  183  monthly  journals  and 
174  monthly  means  from  the  former,  and  13  monthly  meanfffrom  the  latter;  200  monthly 
registers  from  voluntary  observers;  63  monthly  registers  from  United  States  Army  post 
surgeons;  marine,  records;  international  simult^eous  observations;  marine  reports 
through  the  co-operation  of  the  New  York  Herald  weather  service;  abstracts  of  ships' 
logs,  furnished  by  the  publishers  of  The  New  York  Maritime  Register;  monthly  reports 
from  the  local  weather  services  of  Kansas,  Nebraska,  and  Missouri,  and  of  the  Central 
Pacific  Railway  Company;  trustworthy  newspaper  extracts;  special  reports. 

The  more  prominent  meteorological  conditions  of  the  month  have  been: 

1.  The  deficiency  in  temi)erature,  which,  except  in  California,  has  been  in  all  the  other 
States  and  Territories  below  the  mean  for  the  month,  averaging  6°  below  in  New  En- 
gland, the  Middle  Atlantic  States,  and  Tennessee,  6^  below  in  the  Lake  region  and  the 
Ohio  Valley,  and  7°  below  in  the  northwest. 

2.  The  great  excess  of  rainfall  in  the  Ohio  Valley,  amounting  to  more  than  4.5  inches, 
and  in  Tennessee  and  the  lower  lakes,  amounting  to  nearly  3  inches.  In  Arkansas  the 
rain&ill  has  been  unusually  heavy  (especially  in  the  vicinity  of  Little  Rock,  where  the 
amount  exceeded  15  inches),  but  owing  to  lade  of  data  from  that  section  in  previous  years 
comparison  cannot  be  made.  The  excessive  rainfall  and  continued  cold  has  had  a  de- 
pressing effect,  it  is  reported,  on  the  cotton  crop,  but  from  all  States  the  prospects  are 
very  encouraging  for  fruits  and  cereals. 

A  new  feature  of  the  weather  review  is  continued  under  the  head  of  "  Cotton  region 
reports."  The  Chief  Signal  Officer  began  in  April  a  system  of  daily  telegraphic  reports 
for  the  benefit  of  those  interested  in  this  staple,  and  the  accompanying  table  gives  the 
monthly  mean  of  the  maximum  and  minimum  temperatures  and  the  average  rainiall  for 
the  month  in  the  various  cotton  districts  throughout  the  South. 

That  part  of  the  Review  referring  to  international  meteorology  presents  the  general 
weather  conditions  which  prevailed  over  the  northern  hemisphere  during  the  month  of 
March,  1880,  and  the  tracks  of  barometric  minima  for  June,  1880,  traced  from  simulta- 
neous observations  taken  at  7.35  a.  m.,  Washington  mean  time. 

A  large  number  of  icebergs  were  encountered  by  vessels  during  the  month.  The  com- 
parison of  Chart  VII  with  that  of  April  shows  that  the  limits  within  which  ice  was  ob- 
served did  not  extend  as  &t  southward  and  westward  during  the  present  month,  but  it 
still  suggests  the  advisability  of  selecting  the  southern  routes  for  vessels  passing  to  and 
from  Europe  at  this  season  of  the  year.  Under  the  heading,  *^  Ocean  ice ''  will  be  found 
special  reports  giving  the  latitude  and  longitude  in  which  icebergs  were  observed. 

BABOMETBIC  PBfiSSUBB. 

The  mean  barometric  pressure  for  the  month  over  the  United  States  and  Canada  is 
shown  by  the  isobarometric  lines,  in  black  on  Chart  II.  The  area  of  lowest  mean  press- 
ure is  central  in  Arizona  and  New  Mexico.  An  area  of  high  pressure,  belonging  to  the 
high  barometer  of  the  Atlantic  Ocean,  extends  over  the  Middle  Atlantic  and  South  At- 
lantic States.  The  barometer  is  highest  on  the  coast  of  Oregon  and  Washington  Terri- 
tory. A  comparison  of  this  chart  shows  an  approach  to  the  usual  distribution  of  pressure 
in  summer,  a  low  area  covering  the  interior  of  the  continent.  Compared  also  with  the 
previous  month  the  pressure  is  slightly  higher  in  New  England,  Saint  Lawrence  Valley, 
the  Canadian  maritime  provinces,  and  in  the  North  Pacific  coast  region,  but  is  nearly 
one- tenth  of  an  inch  lower  at  ^tions  in  Montana,  Dakota,  and  Minnesota,  and  thence 
to  Arizona,  New  Mexico,  and  Northern  Texas. 

Departures  from  the  normal  values  for  the  month, — Compared  with  the  means  of  previous 
years,  the  pressure  over  the  country  east  of  the  Mississippi  River  below  the  forty-third 
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parallel  of  latitude  and  in  Maine  ranges  from  normal  to  0.09 inch  below  the  normal;  in 
the  Upper  Lake  region  it  is  from  0.03  to  0.07  inch  above  the  normal;  in  the  Extreme 
Northwest  and  Upper  Missouri  Valley  it  ranges  from  0.02  to  0.08  inch  above  the  normal; 
in  the  West  Gulf  States  and  the  North  Pacific  coast  region  it  is  about  normal;  at  Rocky 
Mountain  stations,  from  0.02  to  0.05  inch  below  the  normal;  and  in  Southern  California 
it  is  slightly  above  the  normal. 

Barometric  ranges. — ^The  range  of  pressure  during  the  present  month  has  varied  fix)m  0. 29 
inch  to  1.07  inches,  the  least  range  being  at  Key  West,  and  the  greatest  at  New  London, 
Conn.  In  the  several  districts  the  barometric  ranges  have  been  as  follows:  New  England : 
From  0. 7G  inch  on  summit  of  Mount  Washington  to  1. 04  inches  at  New  Shoreham.  and  1. 07 
inches  at  New  Ijondon.  Middle  AUantic  StcUea :  From  0. 82  inch  at  Lynchburgh  and  0. 83  inch 
at  Williamsport  to  1.01  inches  at  Bamegatand  Sandy  Hook  and  1.03  inches  at  New  York. 
South  Atlantic  States:  From  0.48  inch  at  Jacksonville  to  0.80  inch  at  Hatteras  and  0.82 
inch  at  Kitty  Hawk.  Florida  Peninsula:  From  0.29  inch  at  Key  West  to  0.41  inch  at 
Cedar  Keys.  East  Chtlf  States:  From  0.48  inch  at  New  Orleans  to  0.62  inch  at  Stark- 
ville,  Miss.  West  Gvlf  States :  From  0.47  inch  at  Port  Eads  to  0.77  inch  at  Denisonand 
0.82  inch  at  Fort  Gibson.  Bio  Grande  VaUcy :  From  0.61  inch  at  Brownsville  to  0.83  inch 
at  Eagle  Pass.  OJiio  Valley  and  Tennessee :  From  0.64  inch  at  Memphis  and  0.66  inch  at 
Chattanooga  to  0. 82  inch  at  Pittsburgh.  Lower  Lake  region :  From  0. 81  inch  at  Sandusky 
and  0.82  inch  at  Erie  and  Toledo  to  0.87  inch  at  Buffalo,  Detroit,  and  Rochester.  Upper 
Lake  region :  From  0.57  inch  at  Duluth  and  0.62  inch  at  Marquette  to  0.91  inch  at  Port 
Huron  and  0.96  inch  at  Alpena.  Extreme  Northwest:  From  0.62  inch  at  Fort  Buford  to 
0.82  inch  at  Bismarck.  Upper  Mississippi  Valley:  From  0.70  inch  at  Cairo  to  0.83  inch 
at  Keokuk  and  0.84  inch  at  Springfield,  111.  Missouri  Valley:  From  0.73  inch  at  Spring- 
field, Mo. ,  to  1.03  inches  at  Fort  Bennett,  Dak.  Northern  Slope :  From  0.58  inch  at  Fort 
Assinaboine  and  0.59  inch  at  Fort  Keogh  and  Fort  Washakie  to  0.99  inch  at  North 
Platte.  Middle  Slope:  From  0.58  inch  on  the  summit  of  Pike's  Peak  to  0.90  inch  at 
Dodge  City.  Southern  Slope:  From  0.49  inch  at  El  Paso  to  0.80  inch  at  Jacksborough 
and  0.83  inch  at  Henrietta.  Southern  Plateau :  From  0.37  inch  at  Camp  Thomas  to  0.60 
inch  at  Santa  Y^.  Middle  Plateau :  From  0.43  inch  at  Pioche  to  0.55  inch  at  Winne- 
mucca.  Southern  Plateau :  From  0.49  inch  at  Eagle  Rock  to  0.80  inch  at  Umatilla  and 
0.81  inch  at  Fort  Missoula.  North  Pacific  Coast  region:  From  0.58  inch  at  Roseburgh  to 
0.71  inch  at  Olympia  and  0.72  inch  at  Portland.  Middle  Pacific  Coast  region:  From 0.41 
inch  at  San  Francisco  to  0.46  inch  at  Red  Bluff.  South  Pacific  Coast  region:  From  0.35 
inch  atCamiK)  to  0.49  inch  at  Yuma. 

AREAS  OF  HIGH  BABOMETEB. 

Five  well-defined  areas  of  hi^h  barometer  have  appeared  within  the  limits  of  the  chart 
for  the  month  of  May,  1882.  These  areas  have  pursued  a  general  track  to  tlie  south  of 
east;  two  were  first  noted  in  the  northwest;  one  over  the  lake  region  and  pressing  south- 
ward ;  one  in  the  maritime  provinces  of  Canada,  and  the  fifth  in  Washington  Territory' 
and  Orei^on.  An  examination  of  the  chartof  areas  of  low  barometer  (Chart  No.  I)  shows 
the  gre4it  inlluence  exercised  by  high  area  No.  II  in  stopping  the  progress  of  storm -center 
No.  I ;  also  of  the  influence  of  high  area  No.  Ill  in  delaying  the  movement  of  storm- 
center  No.  II  for  three  days  in  the  Ohio  Valley. 

I. — On  the  1st  there  was  a  sharp  rise  in  barometric  pressure  in  the  northwest  and  in 
the  upper  lake  region.  This  high  area  was  situated  between  a  low  area  in  the  maritime 
provinces  of  Canada  and  a  great  depression  entering  the  North  Pacific  coast  region.  On 
the  '2d  the  high  barometer  moved  slightly  to  the  south  of  east  over  the  lake  region 
and  Ohio  Valley  to  the  Middle  Atlantic  coast;  at  the  midnight  observation  of  this  day 
fair  or  clear  weather  was  reported  from  all  stations  east  of  the  Mississippi  River.  At  the 
morning  observation  of  the  3d  the  isobar  of  30.4  included  Lynchburgh,  Washington, 
Chincoteagno,  and  Baltimore;  during  the  day  there  was  a  general  fall  bf  pressure  east  of 
the  Rocky  Mountains,  the  sharpest  fall  being  in  the  lake  region  and  New  England,  and 
at  the  midnight  report  the  highest  isobar,  30.1,  included  the  8outh  Atlantic  States. 

During  the  fourth  this  high  barometer  disappeared  from  the  chart  in  advance  of  low 
area  I,  then  entering  Kansas,  Colorado,  Iowa,  and  Missouri.  During  the  progress  of  this 
high  area  from  Dakota  to  the  Atlantic  coast,  the  pressure  at  the  center  of  the  high  ba- 
rometer averaged  0.3  inch  above  the  mean  for  the  month. 

The  minimum  temperatures  for  the  month  are  aasociatcd  with  this  area,  in  the  north- 
west, lake  region,  Ohio  Valley,  Middle  States,  and  New  J^^ngland.  Cautionary  off-shore 
signals  ordered  on  the  second,  in  connection  with  this  high  prcSvSure,  from  Sandy  Hook 
to  Chincoteagno  were  justified  by  the  following  velocities:  Chincoteague,  29,  NW. ;  Del- 
aware Breakwater,  40,  NW.;  Cape  May,  36,  NW.;  Bamegat,  32,  NW.;  Sand  Hook,  3(5, 
NW.     Cautionary  signals  were  displayed  on  the  second  on  the  North  Carolina  cojist,  and 
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the  following  mazimnm  yelodties  were  reported:  Maoon,  32,  E. ;  Hatteras,  44,  NE. ; 
Kittyhawk,  41,  NE. ;  Cape  Henry,  27,  N. 

II. — On  the  4th,  daring  the  march  of  low  area  I  over  Kansas  and  Missouri,  there  was 
a  sharp  rise  of  pressure  over  the  northern  portion  of  the  lake  region,  accompanied  by 
brisk  to  high  northeasterly  winds,  light  rain,  and  a  decided  fall  in  temperature.  On  the 
5th  thishi^  area,  which  barred  the  natural  track  of  depression  I,  preened  steadily  to  the 
southward,  with  a  rise  aveiaging  0.3  inch  in  the  northwest  and  0.2  inch  in  the  lake  re- 
gion, Middle  States,  and  New  England,  with  a  marked  &11  of  temx>erature  in  the  same 
districts,  the  thermometer  being  nearly  20^  below  the  mean  for  the  month.  On  the 
6th,  the  high  barometer  extendi  over  ifie  lake  region,  Middle  States,  and  New  England; 
on  this  day  low  area  I,  which  had  entered  Illinois,  was  filled  up  by  the  inflowing  air  and 
ceased  to  exist  as  a  depression;  in  the  mean  time  a  new  depression,  low  area  II,  was  de- 
veloping in  the  Rio  Grande  Valley. 

On  the  7th,  the  region  of  highest  barometer  was  transferred  to  the  Middle  Atlantic 
States,  which  were  inclosed  by  the  isobar  of  30.4,  as  well  as  Connecticut  and  Khode 
Island;  the  pressure  in  the  upper  lakes  yielding  in  the  mean  time  before  the  advance  of 
low  area  II.  On  the  8th,  during  a  sharp  fiill  of  mercury  in  the  Middle  States  and  New 
England,  the  high  area  was  transferred  to  the  South  Atlantic  States,  and  on  the  9th  this 
area  disappeared  before  the  advance  of  low  area  II,  which  had  begun  to  recurve  to  the 
eastward  and  was  then  central  in  the  northwest.  In  connection  with  the  steep  baro- 
metric gradient  existing  between  this  high  area  and  low  area  I,  cautionary  signals  were 
ordered  for  the  lake  region,  and  the  foUowind^  maximum  velocities  were  reported:  Erie, 
27,  NE.;  Sandusky,  37,  NE.;  Toledo,  54,  E.;  Port  Huron,  41,  NE.  ;  Chicago,  27,  NE.; 
Milwaukee,  32,  N. 

III. — On  the  10th,  the  barometer  rose  0.3  inch  in  the  maritime  provinces  while  low 
area  No.  II  was  entering  the  lower  li^e  region.  On  the  11th  the  pressure  continued 
rising,  and  the  increase  of  pressure  extended  over  New  England  and  the  Middle  Atlantic 
States,  delaying  the  advance  of  depression  II  to  the  eastward.  On  the  12th  the  barom- 
eter remained  high  in  the  same  region,  and  during  its  continuance  on  the  lOtb,  11th, 
and  12th,  low  area  II  remained  nearly  stationary  in  the  Ohio  Valley.  On  the  13th  the 
hi^  area  disappeared  to  the  eastward  beyond  the  limits  of  the  chart. 

ly.— On  the  10th,  the  pressure  rose  0.4  inch  in  Minnesota  in  rear  of  low  area  II,  then 
entering  the  lake  region.  On  the  1 1th  the  rise  extended  over  Manitoba  and  all  the  North- 
west and  Upper  Lake  region,  the  highest  barometer  reported,  30.34,  at  Fort  Garry,  being 
0.4  inch  above  the  normal  for  the  month.  On  the  12th,  the  highest  barometer  remained 
central  over  Manitoba  and  Minnesota,  but  the  pressure  rose  over  all  the  region  from  the 
lakes  to  the  South  Atlantic  and  Gulf  coasts.  On  the  13th  the  high  pressure  mainta.ined 
nearly  the  same  location,  remaining  about  0.3  inch  above  the  normal  for  the  month.  On 
the  14th  and  15th,  the  barometer  rose  in  all  the  States  east  of  the  Mississippi  Giver, 
although  the  pressure  still  continued  highest  in  the  Northwest  and  Lake  region.  On 
the  16th  the  center  of  high  barometer  moved  to  Illinois  and  Indiana;  at  the  midnight 
observation,  unusually  clear  weather  prevailed  in  all  the  States.  On  the  17th  there 
was  a  rapid  transfer  of  the  highest  pressure  to  the  maritime  provinces  of  Canada,  the 
highest  readings  at  the  midnight  observation  being  Farther  Point  and  Chatham,  30.44 
or  0.53  inch  above  the  normal.  Also  at  this  observation  the  barometer,  except  in  a 
slight  portion  of  the  Extreme  Northwest,  was  in  all  the  United  States  above  the  mean 
for  the  month.  On  the  18th  the  pressure  still  continued  rising  in  the  maritime  prov- 
inces, the  highest  barometers  reported  being  Farther  Point,  30.58;  Chatham,  30.59; 
Halifax,  30.55;  Sydney,  30.6.  It  is  worthy  of  note  that  although  there  was  an  area  of 
low  barometer  in  Dakota  and  Minnesota,  fkir  weather  prevailed  in  all  the  country  east 
of  the  Mississippi  River  except  along  the  New  England  coast,  where  cloudy  weather 
witli  brisk  to  high  northeast  winds  and  light  rain  were  reported.  The  distribution  of 
pressure  observed  in  the  maritime  provinces  and  New  England,  giving  a  barometric 
gradient  producing  northeasterly  vdnds,  is  generally  accompanied  by  rain,  first  begin- 
ning along  UiQ  coast  and  then  extending  inland.  On  the  19th  there  was  a  general 
decrease  of  pressure  in  all  the  districts,  although  the  barometer  still  continued  highest 
in  Nova  Scotia.  On  the  20th  this  area^  the  most  important  of  the  month,  ceased  to  exist 
as  a  high  pressure.  In  connection  with  this  area  and  low  area  II,  the  minimum  tem- 
peratures for  the  month  generally  occurred  in  the  South  Atlantic,  Gulf  States,  and  Ten- 
nessee. 

V. — On  the  18th  there  was  a  marked  increase  of  pressure  in  Washington  Territory 
and  Oregon;  on  the  19th  the  increase  extended  into  Idaho;  on  the  20th  the  highest 
pressure  was  central  in  Montana,  where  the  barometer  averaged  0.4  inch  above  the  mean 
for  the  month.  On  the  21st  the  high  area  moved  into  I>EJ(Ota,  and  on  the  22d,  moved 
by  a  southeasterly  course  into  Iowa  and  Missouri;  23d,  the  highest  pressure  was  central 
in  Illinois;  on  the  24th,  it  was  very  rapidly  transferred  to  the  Middle  Atlantic  coast  in 
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advance  of  a  Tain-area  approaching  from  the  west,  and  on  the  succeeding  day  it  ceased 
to  prevail  as  a  high  area. 

Areas  of  low  barometer. — Fonr  areas  of  low  barometer  have  appeared  within  the  limits 
of,  or  approached  the  stations  of  observation  dnring  the  month,  which  were  sufficiently 
weU  defined  to  render  it  possible  to  approximately  determine  the  positions  of  the  centers 
at  consecutive  telegraphic  reports.  The  tracts  of  the  centers  of  these  depressions  are 
exhibited  on  Chart  I.  Compared  with  May  of  previous  years,  the  barometric  disturb- 
ances have  been  less  than  the  average  for  May. 

The  following  table  shows  the  number  of  areas  of  low  barometer  occurring  during  the 
month  of  May  since  1874,  as  traced  on  Chart  I  of  The  Monthly  Weather  Review: 

May,  1874 8 

May,  1875-. 11 

May,  1876 - 11 

May,  1877 5 

May,  1878 13 

May,  1879 14 

May,  1880 _ 10 

May,  1881 5 

The  following  table  gives  the  latitude  and  longitude  in  which  each  area  was  first  and 
last  observed  during  the  month  of  May,  1882,  with  the  average  hourly  velocity: 


Areas  of  low  barometer. 

First  observed. 

Last  observed. 

Average 
velocity 

Lat.  X. 

Long.  W. 

Lat.  N. 

Long.W. 

in  miles 
per  hour. 

No.  I. 

o      / 

46    0 
29    0 
44    0 
46    5 

O        f 

124    0 
102    0 
128    5 
106    0 

O       f 

89    0 
40    0 
46    5 
45    0 

o     / 

88    0 
72    0 
61    0 
78    6 

19.0 

No.  II «. 

No  III 

17.0 
80,0 

No.  IV 

20.9 

Tlie  storm  tracks  of  the  present  month  are  in  general  to  the  north  of  those  of  the  pre- 
ceding month,  which  was  to  be  expected.  The  track  of  low  area  II  is  in  the  earlier  por- 
tion ol'  its  course  very  unusual  for  May,  as  in  that  month  storms  seldom  develop  south 
of  latitude  85°  N.  Perhaps  the  most  remarkable  feature  of  these  storm  areas  is  the  in- 
fluence exerted  by  areas  of  high  pressure  in  absolutely  checking  the  progress  of  low  area 
I,  and  of  delaying  depression  II  for  two  days  in  the  Ohio  Valley,  as  will  he  seen  more 
fully  set  forth  in  the  detailed  description  of  these  storm  centers. 

I. — On  the  1st,  a  great  depression,  moving  in  an  easterly  track,  entered  Washington 
Tenitory  and  Oregon,  the  lowest  barometer  readings  averaging  0.35  inch  helow  the 
mean  lor  the  month.  On  the  2d,  the  low  area  continued  its  easterly  course  accompanied 
by  light  rains  in  Idaho  and  Montana.  One  the  3d,  the  movement  of  the  center  of  de- 
pression was  not  well-defined,  but  it  evidently  took  a  southerly  path;  at  the  morning 
report  of  the  4th  the  center  was  in  Kansas;  during  the  day  the  storm  area  moved  with 
an  incrciise  of  energy  to  Eastern  Kansas,  At  midnight  the  lowest  barometers  observed 
were:  Leaven woitb,  29.48;  Des  Moines,  29.51;  Omaha,  29.54,  being  below  the  normal 
pressure  for  the  month  0.46,  0.45,  and  0.4  inch,  respectively.  Thunder-storms  were 
reported  from  the  Ohio  Valley,  Illinois,  Indiana,  Missouri,  and  Arkansas.  On  the  5th, 
the  storm  center  moved  slowly  to  the  east  into  Illinois,  but  its  progress  was  checked  by 
high  area  II,  which  was  then  entering  the  Lake  region.  The  following  heavy  rainliills 
were  rejwrted,  in  inches,  during  the  prevalence  of  this  storm:  Champaign,  3. G;  Spring- 
field, 111.,  3.57;  Des  Moines,  2.81;  Cedar  Rapids,  Iowa,  3.25.  On  the  Gth,  the  center  of 
low  area  was  filled  up  by  the  in-flowing  air  from  the  high  pressure  in  the  Lake  region. 
The  maximum  temperatures  for  the  month  in  the  Lower  Missouri  Valley,  Indiau  Terri- 
tory, and  Northwestern  Texas  were  associated  with  this  low  area. 

II. — On  the  4th  the  pressure  was  below  the  mean  in  the  Rio  Grande  Valley,  and  con- 
tinued slowly  decreasing  until,  at  the  midnight  observation  of  the  6th,  a  stonn  of  con- 
siderable energy  was  developed ;  the  barometer  at  Eagle  Pass,  29.38,  was  0.53  inch  below 
the  normal.  At  this  hour  the  distribution  of  pressure  should  be  noted,  as  it  will  pix)b- 
ably  account  for  the  anomalous  direction  of  the  movement  of  the  storm  center  on  the 
7th  and  8th.  The  pressure  averaged  0.2  inch  above  the  mean  in  the  Lake  region,  Mid- 
dle Atlantic  States,  and  New  England,  and  0.3  inch  above  the  mean  in  the  Saint  Law- 
rence Valley,  thus  presenting  an  obstacle  to  the  natural  course  of  the  low  are^  to  the 
XortheaxSt.  At  the  same  time  the  pressure  was  about  0.25  inch  below  the  mean  in  Xew 
Mexico,  Colorado,  and  Wyoming,  and  the  depression  for  the  next  two  dfiys  followed  very 
nearly  the  path  of  least  resistance.     On  the  7th  the  storm  center,  increasing  in  energy, 
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moved  to  the  northward,  as  charted,  the  lowest  horometric  readings  reported  being: 
Dodge  City,  29.3;  North  Platte,  29.36;  below  the  normal,  respectively,  0.57  and  0.53 
inch.  Daring  the  day  the  pressure  increased  along  the  Alantic  coast,  being  nearly  0.4 
inch  above  the  mean  in  the  Middle  Atlantic  States  and  New  England,  and  decreased  0.4 
inch  in  Nebraska.  On  the  8th,  the  storm  center  moved  slowly  to  the  northward,  the 
lowest  barometer  reported  being,  at  the  morning  observation  at  NortJi  Platte,  29.2,  or 
0.7  inch  below  the  normal.  While  the  storm  center  was  moving  on  the  8th  over  Ne- 
braska and  into  Dakota,  there  was  a  general  decrease  of  pressure  in  the  Lake  region, 
Saint  Lawrence  Valley,  Middle  Atlantic  States,  and  New  j&gland,  and  when  this  storm 
area  recurved  to  the  eastward,  as  shown  by  the  morning  report  of  the  9th,  the  pressure 
was  below  the  mean  in  all  the  districts  just  mentioned.  On  the  9th  and  10th  the  de- 
pression moved  in  a  southeasterly  course  and  became  tentral  in  Ohio,  where  the  lowest 
pressures  were  0.4  inch  below  the  mean  for  the  month;  during  these  two  days  tlie  barom- 
eter rose  in  the  maritime  provinces  and  New  England,  and  at  the  midnight  report  of  the 
10th  a  high  pressure  barred  the  natural  track  of  the  low  area.  For  the  next  two  days 
the  storm  center  remained  nearly  stationary  in  the  States  of  Indiana,  Ohio,  and  Ken- 
tucky, while  the  barometer  remained  high  in  Canada  and  New  England,  and  below  the 
mean  in  all  the  Southern  States.  Greneral  rains  were  reported  from  the  Northwest,  Lake 
region,  Ohio  Valley,  Tennessee,  Middle  Atlantic  States,  and  New  England.  On  the  13th, 
at  the  morning  ol^rvation,  the  center  of  depression  was  near  Cincinnati,  and  during  the 
day  it  moved,  but  with  diminished  energy,  to  the  North  Carolina  coast.  On  the  14th, 
the  low  area  pursued,  showing  but  slight  energy,  a  northeasterly  track  along  the  coast 
and  beyond  the  limits  of  the  chart.  During  the  passage  of  the  area  the  maximum  tem- 
peratures for  the  month  were  reported,  generally  in  Maryland,  Virginia,  North  Carolina, 
South  Carolina.  Cautionary  signals  displayed  on  the  Atlantic  coast  for  this  storm  were 
generally  justified  by  the  following  maximum  velocities:  Boston,  26,  NE. ;  Block  Island, 
48,  NE. ;  New  London,  25,  NE. ;  New  Haven,  30,  NE. ;  New  York,  42,  NE. ;  Sandy  Hook, 
47y  E. ;  Bamegat,  48,  E. ;  Atlantic  City,  48,  E. ;  Cape  May,  41,  NE. ;  Delaware  Break- 
water, 58,  E. ;  Chincoteague,  28,  NE. ;  Cape  Hemy,  36,  NE. ;  Kittyhawk,  30,  N. ;  Hat- 
teras,  34,  S\V.  The  following  vessel-reports,  furnished  through  the  co-operation  of  the 
New  York  Herald  Weather  Service  and  the  co-operating  obs^ers  of  the  merchant  ma- 
rine probably  indicate  the  presence  of  this  storm  during  its  passage  eastward  over  the 
ocean:  14th,  steamship  Seminole,  in  N.  38°  26^,  W.  74°  35^,  barometer  29.50,  fresh  NE. 
wind,  rainy;  steamship  Ohio,  in  N.  30°  29^,  W.  64°  52^,  29.47,  SSE.,  overcast,  rainy ;  20th, 
steamship  Holland,  in  N.  43°  OO'',  W.  45°  21'',  strong  NW.  gale,  heavy  beam  sea. 

III. — On  the  21st,  the  pressure  fell  below  the  mean  on  the  coasts  of  Washington  Ter- 
ritory and  Oregon,  and  continued  slowly  tailing  until  the  midnight  observation  of  the 
24th;  on  the  25th,  the  center  of  depression  moved  in  a  southeasterly  track  into  North- 
western Colorado,  accompanied  by  light  rains  in  its  southern  quadrant.  On  the  26th  it 
continued  a  southeasterly  course  into  Northern  Texas.  The  southeasterly  course  of  this 
depression  during  the  25th  and  26th  is  not  an  unusual  one  for  areas  of  low  barometer 
crossing  the  Roc^  Mountains;  but  aller  the  midnight  observation  of  the  26th  the  storm 
center  pursued  the  more  usual  course  to  the  northeast,  moving  on  the  27th  into  the  Ohio 
Valley,  from  which  region  severe  thunder-storms  were  generally  reported.  On  the  28th 
the  area  of  lowest  pressure  extended  in  an  elliptical  form  over  the  Middle  and  South 
Atlantic  States  and  Tennessee  and  the  Ohio  Valley,  and  heavy  rains  and  severe  thunder- 
storms were  reported  from  all  those  districts.  On  the  29th  the  storm  center  moved 
along  the  New  England  coast  and  beyond  the  limits  of  the  chart.  On  this  day  occurred 
the  lowest  barometric  readings  observed  during  this  depression:  Block  Island  and  Province- 
town,  29.57;  Portland,  29.55;  Eastport  and  Chatham,  29.56;  Anticosti,  29.46.  Caution- 
ary signals,  ordered  for  this  storm  on  Lakes  Michi^tn  and  Erie,  were  justified  only  at 
scattering  stations.  The  following  reports  furnished  through  the  co-operation  of  the 
New  York  Herald  Weather  Service,  probably  indicate  the  presence  of  this  storm  during 
its  passage  eastward  over  the  ocean:  30th,  steamship  W.  A.  Scholten,  in  N.  41°  21^,  W. 
53°  19^,  barometer  29.55,  NW.,  force  5,  rough  sea;  steamship  Lepanto,  in  N.  43°  29^,  W. 
44°  53^,  strong  south  wind,  force  6,  overcast  and  r^. 

IV. — At  the  afternoon  report  of  the  29th  a  depression  was  develoi)ed  in  Dakota.  On 
the  30th  it  moved  slowly  over  Minnesota,  with  light  rains  reported  from  all  stations  in 
the  Northwest  and  Upper  Lake  region;  the  lowest  pressure  reported  was  at  Saint  Paul, 
29.52,  or  0.41  inch  below  the  normal.  On  the  31st  the  storm  center  pursued,  with  a  con- 
siderable increase  of  energy,  an  easterly  track  over  Lakes  Michigan  and  Huron.  It  was 
during  the  progress  of  this  low  area  that  the  maximum  temperatures  for  the  month  was 
reported  from  the  Lower  Lakes  and  the  Middle  Atlantic  States.  Cautionary  signals 
were  ordered  for  this  storm  on  Lake  Erie,  the  following  maximum  velocities  being  re- 
ported: Cleveland,  28,  SW. ;  Sandusky,  36,  NW.;  and  on  the  Atlantic  coast,  Hatteras, 
52,  SW. ;  Kitty  Hawk,  40,  SW. ;  Delaware  Breakwater,  40,  SW. ;  Cape  May,  40,  S. ;  At- 
lantic City,  28,  S. ;  Bamegat,  29, 8. ;  Sandy  Hook,  29,  SW. ;  New  London,  28,  SW. ;  New- 
port, 31 ,  S. ;  Provincetown,  32,  S. 
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•  Mpfiae  IktenMi  ertbe  HOIb  Atbatto  and  Golf 

Mr.  A.  Vnn  Conegliiio,  ilrtTan.-i,  Cuba;  ^^ 

Mr. ,  St.  Thomas,  St.  Thotnaa;  ^^E 

Hr.  Edwin  Kocker,  Bridgetown,  Barliadoes;  ^^^MM- 

Mr.  Miixwell  Hail,  EingBton,  Jamoicn;  ^^^H 

Mr.  Robert  Mason,  Sontiaao  de  Cuba,  Cuba;  '^^^W 

Mr.  L.  V.  Bigard,  Pointe-a-Piire,  Gnadeloupe,  "^^  ' 

Yon  are  also  infonned  that  the  Stale  Department  has  been  requested  to  instruct  Its 
consular  ofiieeis  and  Bgents,  at  the  points  named  below,  to  tclcgroph  promptly  to  the 
nniled  Slates  notice  of  hnrricaneg,  when  reported  to  them  by  Bhip-mastcrs: 

Ciynfue^s,  Cuba;  Kingston,  St.  Vincent:  Swj  Joan,  Porto  Rico;  St.  Johns,  Antigua; 
Port-oI-Pii;iin,  TrlEidad;  St.  Geoi^e,  (jrenada;  Iloscau,  Dominica;  St.  Pierre,  Mur- 
tiiiione. 

The  Chief  Signal  OfBoer  reqacat^  in  eaaeTonaieonnteralniiricaDeiirliamkiM'wl- 
•dge  of  a  htinicane  ttan  extoduft  ttiat  jnni  wlH,  on  eattring  an^  <tf  Ae  Mnta  befinw  iBte- 
ttoaed,  conunonicate  at  once  yonr  InitannaHon  to  the  lepwaaulaiiTe  rfme  United  StKtta 
Sipial  Service,  so  that  timely  wanung  miQ'  be  given,  on  the  seaboard  of  the  United 
States,  of  approaching  danger.  The  iafiHn>ati<ni,  even  if  several  days  old,  mi^  be  veiy 
-valuable. 

The  hurricane  reported  last  August  north  of  St.  Tbomaa  was  five  days  in  reaching  the 
Geor^  and  South  Carolina  coaBts;  and  the  diBBstrouB  hnrricane  of  August  1673,  was 
known  on  the  18th  of  August  at  St.  Thomas,  a  week  before  the  damage  was  done  on  the 
American  const,  and  on  the  3l8t  the  residents  of  the  Bermudas  were  ftilly  aware  of  its 
existence,  and  could  have  foretold  its  track. 

Thus,  by  timely  warning  from  these  outposts  in  the  hurricane  track,  yon  may  be  the 
means,  through  the  Signal  Service  of  the  United  States,  of  averting  danger  and  disaater; 
of  saving  life  and  property  along  our  coasts;  and  of  preventing  vessels  going  to  sea  from 
sailing  into  the  track  of  these  dreadful  storms. 

Your  eo-operation  is  earnestly  solicited  in  this  important  work.  By  it  the  Chief  Sig- 
nal Officer  hopes  to  increase  the  efficiency  of  the  Btorm-waming  service  along  the  Gulf 
and  Atlantic  coasts  of  the  United  States;  in  which  all  ship-masters,  owneis,  agents,  and 
underwriters  have  the  greatest  interest 

Herewith  please  find  a  chart  on  which  are  traced  the  paths  of  some  of  the  meet  prom- 
inent tropical  hnrricanes  of  the  West  Indiee  that  have  prevaUed  since  the  establishment 
of  the  Signal  Service  of  the  United  States. 

I  am,  very  respectfully,  your  obedient  servant, 

W.  B.  HAZEN, 
Brig.  *  Bvt.  Maj.  Oen'l,  Chief  Signal  Officer,  XJ.  S.  A. 

INTEEITATIONAI.  METEOBOLOGY. 

International  Cberia  IV  and  V  accompany  the  present  number  of  this  Keview. 
Chart  rv  is  published  for  March,  ISSO,  and  continues  the  series  of  that  chart  begun  in 
January,  1S77.  Chart  V  is  prepared  for  June,  1680,  and  continues  the  series  of  that 
chart  from  November,  1877.  In  the  description  of  these  charts  much  valuable  intbrma- 
tion  bas  been  obtained  from  the  Monatlicbe  Uebersicbt  der  Witterung,  published  nnder 
the  direction  of  Prof.  Dr.  G.  Neumayer,  director  of  the  German  Muine  Obsen-atoiy, 
and  from  the  Snlletin  Mensucl,  published  by  Mi.  Maic,  Dechrevens,  of  Zi-Ea-Wei, 

Chart  JV  exhibits  the  mean  pressure,  mean  temperature,  and  previdUng  diredjon  of 
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the  wind  over  the  northern  hemisphere  for  the  month  of  March,  1880,  as  determined 
ftomone  ohservation  taken  each  day  at  7. 35  a.  m.  or  0.43  p.  m.,  Greenwich  mean  time. 

The  first  area  of  mean  low  barometer  appears  over  the  eastern  coast  of  Greenland,  the 
mean  pressure  at  Godthaab  being  29.55,  preTalling  wind  NNE. ,  force  4.  The  barometric 
gradient  increases  rapidly  to  the  east  and  southeast,  and  very  slowly  in  a  soath  and 
southwest  direction. 

The  second  area  of  low  barometer  extends  over  Northern  Hussia,  and  is  central  near 
Archangel,  where  the  mean  pressure  for  the  month  was  29.54,  and  the  prevailing  wind 
WNW.,  force  6. 

The  barometric  gradient  here  increaSes  rapidly  to  the  westward  and  somewhat  slowly 
to  the  south  and  eastward. 

A  third  area  of  mean  low  pressure  occupies  the  region  of  British  India,  where,  in  the 
central  provinces,  the  mean  pressure  for  the  month  was  below  29.77. 

Three  areas  of  barometric  maxima  appear  upon  the  chart,  one  of  which  extends  over 
Southeastern  Siberia,  where  the  greatest  mean  pressure  was  30.26  at  Nertschinsk.  The 
isobar  of  30.10  extends  over  the  eastern  part  of  Asia  and  indudes  the  soutbemmost 
islands  of  Japan,  while  a  second  area  of  high  pressure  (30.20)  covers  China  proper. 

A  third  area  of  mean  high  barometer,  enclosed  by  an  isobar  of  30.20,  appears  in  Europe, 
over  the  provinces  of  Brandenburg  and  Posen  and  extending  to  Austria.  The  isobar  of 
30.10  extends  from  the  Black  Sea  northwestward  to  the  Baltic  and  westward  to  the  North 
Sea  and  western  coasts  of  Europe. 

In  North  America  the  high  area  of  the  Pacific  extends  over  the  north  Pacific  coast 
regions,  where  the  pressure  ranges  finom  30.11  to  30.16. 

Compared  with  the  preceding  month,  the  barometric  pressure  has  increased  over  Green- 
land, where  the  mean  is  .13  inch  above  the  mean  for  February.  The- area  of  low  barom- 
ter,  then  central  east  of  Iceland,  has  apparently  moved  eastward  with  increasing  pressure, 
and  is  now  central  over  Northern  Kussia,  where  the  barometer  is  .21  inch  below  the 
mean  for  the  previous  month.  The  pressure  has  also  decreased  southward  and  eastward 
of  this  area,  the  means  being  about  .25  inch  below  those  for  February. 

In  Eastern  Asia  the  mean  pressure  has  averaged  about  .3  inch  below  the  mean  for 
February. 

In  the  United  States  the  pressure  has  decreased  in  aJl  parts  of  the  country,  except  in 
the  lake  region,  where  it  has  increased  about  .1  inch.  The  isobar  of  30.20  which  ex- 
tended over  the  States  of  Georgia,  Alabama,  Tennessee,  and  parts  of  North  Carolina,  and 
Florida,  is  this  month  replaced  by  the  isobar  of  30.10. 

Compared  with  the  corresponding  month  of  previous  years,  the  pressure  was  slightly 
above  the  normal,  north  of  latitude  35°  and  from  the  <me  hundredUi  meridian  eastward 
to  the  Atlantic.  In  the  South  Atlantic  and  Gulf  States  a  slight  deficiency  occurred, 
and  on  the  Pacific  coast  the  pressure  was  about  .03  inch  above  the  normal. 

The  following  table  exhibits  the  mean  pressure  and  the  mean  temperature  for  the 
month  of  March,  1880,  in  the  several  countries  of  Europe  and  Asia,  compared  with  the 
means  as  determined  from  observations  taken  during  March,  in  the  years  1877,  1878, 
and  1879: 


Mean  barom- 
eter. 

Mean  temper* 
ature. 

Countries. 

• 

March, 
1880. 

March, 
1877-'78-'79. 

March, 
1880. 

Aloreria 

80.06 
29.88 
29.1)8 
29.78 
29.98 
29.90 
29.76 
29.92 
29.70 
30.07 
29.83 
30.05 
29.78 
29.92 

80.11 
80.15 
80.06 
80.13 
80.10 
80.16 
29.81 
80.18 
80.02 
80.07 
29.93 
80.08 
29.96 
80.09 

61.8 
43.0 
44.3 
36.5 
50.5 
39.9 
84.9 
54.4 
34.3 
58.6 
84.2 
57.6 
29.1 
54.2 

64.1 
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43.9 

British  Isles 

48.2 

T)iPTimftrk , .^r,,-,-, 

40.4 

TTrance 

58.8 

fitermAnv t..,tt -,,-,-,,. -T---t 

44.2 

India 

8S.6 

Italy. 

55.1 

Norwav # 

89.7 

PortuBral - 

60.3 

Ruflsia. 

29.7 

Spain. 

61.8 

Sweden 

33.2 

Turkey 

50.9 
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Oamparalive  thenaomeiric  and  barometric  means,  vnlh  ooTregponding  dqpartiira 


Meit 

"' 

E,nb.,ro 

"""■ 

atntion. 

1 

s" 

iS 

I 
i 

1 

38.4 

ma 

i 

go!  8 
sals 

-laa 

48.9 

S4.3 

23.7 

44: 6 

SB.T 
80.  S 

(a.a 
re.  a 

53!a 

»:o 

+  Oi 

Nortuftl 
+  l.K 

—  a!s 

+  !.0 

-fl.o 
—is.s 

+  2.B 

+  z!4 
+  i'-i 

+  o:i 

+  2.2 

20.99 

11 

3u:i7 

30.01 
29. 9S 
30.09 

29!  gs 

20.54 

aiKDo 

ttS 

30.13 
30.17 

29.  «S 

30.25 
SB.W 

so.  01 
sn.oo 

39.93 
29.03 
29.9* 

2B-91) 
30.08 

30:U4 
311.21 

30.  aa 

39!  97 
29,90 

30: 00 

so:  90 
ao!i2 

30.51) 

3o!oa 

is 

BU.IIZ 
3U.11 

£S;                    ::::;;::::;;;::::::::::;= 

-HI.  OS 

=S:™ 

f=fc:z:::E::==:::::::::::::;;;::::::::: 

-0.13 

+o!o9 

+0.30 

40.02 

-H>.02 

+:■;; 

}\    lli 

_+0.l!3 

Ti.fecl 

+i!;w 

In  North  Anierioi  the  tcmperotnro  h;is  been  oboi'e  tbe  rorma!  from  the  interior 
tho  continent,  ca>itivnnl  to  the  Atlnntic,  txccpt,  in  the  NewKngland  i^latesnnd  Camtdi 
marilime  provinces,  where  it  Ims  been  helow  tbe  normal.     At  the  Hocky  Mountain  sta- 
lions  anil  on  the  Pacific  slope  it  was  below  the  normal.     The  greatest  ostess  of  t«inpcni- 
tnre  pn-v:iilecl  in  Florida  and  the  greatest  deficiency  waa  reported  Iruni  tlic  Conadiiiu 
uiarititiie  provinces. 

In  Kiin>|K',  IhetenipcratnTewna  above  the  normal,  except  in  Riixitin.     The  following  arc 
Bonic  ol'  the  c.";tremc  monthly  mean  temperatures  reported  at  isolr.tcd  stations: 
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The  pTevailing  direction  of  the  wind  over  North  America  was  iHMrihwesterly  through- 
out the  country  east  of  the  Rocky  Mountains,  except  in  Texas,  Florida,  and  sdong  the 
South  Atlantic  coasts,  where  it  was  generally  southerly;  on  the  North  Pacific  coast  and 
in  the  Plateau  regions,  southeasterly;  in  Califomiaand  Mexico,  easterly;  in  Canada  and 
the  maritime  provinces,  northwesterly. 

In  Europe,  the  prevailing  direction  of  the  wind  was  easterly  to  uortheasterly,  except 
in  Denmark,  Sweden,  and  Norway,  and  the  west  coast  of  Grermany,  where  it  was  westerly. 
In  Algeria,  the  winds  were  northeasterly;  in  Hindostan,  they  were  generally  westerly 
or  northwesterly,  and  in  China  and  Japan,  northerly. 

The  foUowii^  notes  and  extracts,  descriptive  of  the  meteorological  conditions  over 
Europe,  for  the  month  of  March,  1880,  are  taken  from  the  MonaUiche  Uebersicht  der 
'Witterung: 

From  the  1st  to  the  8th  of  the  month,  two  depressions  prevailed  over  Northern  Europe, 
and  extended  their  influence  over  the  greater  part  of  Europe,  excepting  the  southern 
peninsulas. 

During  these  disturbances,  the  pressure  increased  very  slowly  in  the  northern  quad- 
rants, while  in  the  southern  quadrants  the  increase  was  very  rapid,  as  shown  by  the  fol- 
lowing: On  the  3d  the  pressure  at  Shields  and  at  Vestervig  was  28.82,  and  on  the  same 
day,  at  Rochefort  and  Vienna,  it  was  30.00.  During  that  day  stormy  WSW.  winds  pre- 
vailed on  the  coast  of  Germany,  whereas,  at  Borkum,  the  wind  was  light  south,  with 
snow  and  rapidly  fiJling  temperature;  the  same  conditions  prevailed  at  Hamburg  during 
the  afternoon  of  the  sS,  but  toward  night  the  wind  again  changed  to  WSW.,  with 
greatly  increased  force,  registering  at  times  a  velocity  of  70  miles  per  hour. 

Equally  strong  SW.  winds  occurred  at  all  stations  in  North  Germany,  while  in  the 
southern  sections  of  the  country  fresh  SW.  breezes,  with  generally  clear  weather  pre- 
vailed. At  the  morning  observation  of  the  2d,  Liveipool  and  Nottingham  reported  l^ht 
SW.  wind  with  snow,  and  temperature  lower  than  at  any  other  stations  in  England. 

On  the  morning  of  the  8th  there  was  a  decided  change  in  the  distribution  of  pressure, 
the  barometric  minima  above  referred  to  being  replaced  by  an  area  of  high  and  in- 
creasing pressure,  which  continued  with  slight  changes  till  the  end  of  the  month. 

The  precipitation  in  Europe  was  generally  below  the  normal  for  the  month.  The 
rainfall  accompanying  the  storm  of  the  first  decade  appears  to  have  been  excessive  in 
thp  Rhine  provinces  where  several  streams  overflowed,  causing  serious  floods  and  de- 
laying railroad  travel.  The  weather  during  the  second  period  of  the  month  was  unu- 
sually dry  and  dear. 

Over  the  North  Atlantic,  west  of  the  fiftieth  meridian,  and  north  and  south  of  latitude 
40^,  during  the  first  decade  of  the  month,  the  weather  was  stormy,  with  variable  winds 
and  heavy  rains. 

3d.  N.  26<>,  W.  53°,  NE.,  force  9;  heavy  squalls;  in  N.  38^  W.  57^  NNW.,  foicell; 
hurricane-like  squalls,  hail,  thunder  and  lightning,  high  oonfosed  sea. 

4th.  In  N.  39<>,  W.  e^",  SSW.,  force  10. 

5th  and  6th.  In  N.  40°,  W.  62*»,  SSW.  10  to  NNW.,  11;  lightning. 

8th.  In  N.  3»*»,  W.  57**,  SE;  force  11;  rainy  and  lightning. 

10th  and  11th.  In  N.  40^",  W.  52^  SSE.  to  NNW. ;  force  11;  lain  and  lightning,  high 
cross-sea. 

Between  50°  and  30°  west  longitude  the  weather  was  generally  stormy,  with  high 
northerly  and  westerly  winds. 

East  of  the  thirtieth  meridian,  southwesterly  winds  prevailed,  and  near  the  coasts  of 
Europe  the  weather  was  generally  settled. 

During  the  second  and  last  decades  of  the  month  the  weather  over  the  ocean  was 
generally  stormy,  with  variable  winds,  mostly  northwesterly,  rain,  snow,  and  hail. 

Chart  y  exhibits  the  paths  of  barometric  depressions  which  have  been  traced  fi:om 
the  daily  international  charts  for  the  month  of  June,  1880,  supplemented  by  vessel  re- 
ports from  the  North  Atlantic. 

The  data  received  are  charted  for  each  day  of  the  month  on  the  charts  accompanying 
the  International  Bulletin  for  that  day,  and  fix)m  these  eharts  and  additional  reports, 
the  movement  of  the  centers  of  barometric  minima  are  traced. 

Nineteen  of  the  principal  storm-areas  occurring  in  the  northern  hemisphere  have  thus 
been  traced. 

Concerning  the  general  distribution  of  these  depressions,  the  following  is  given: 

Nine  passed  over  parts  of  the  United  States  and  Canada,  five  of  which  are  traced  to 
the  Atlantic,  but  in  two  of  these  only,  viz,  Nos.  II  and  YI,  have  sufilcient  data  been 
received  to  warrant  the  tracing  of  a  continuous  storm  across  the  ocean.  The  depressions, 
with  two  exceptions,  were  generally  ill-defined,  and  exhibited  but  slight  energy. 

Four  depressions  are  exhibited  over  Europe,  one  of  which  extends  fix)m  the  interior 
of  Spain  in  a  northeasterly  direction,  throu^  Central  Europe  and  Southern  Sweden  to 
the  eastern  shores  of  the  Gulf  of  Bothnia.    The  other,  No.  XII,  extends  fipom  South- 
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Six  depresaioiis  ore  truccd  in  Euatern  Asin,  extendiag  from  the  « 
erolly  ia  a  noTtbeastcrly  conrae  over  the  ialond  of  Niphon. 

The  following  iine.l  descriptioDS  are  given  of  the  atotms  fltst  appearing  withiu  the 
limits  of  the  Signal  Service  stations: 

I. — This  depression  appeared  cm  the  raotning  of  the  3d,  nrair  Fort  Beaton;  moving 
Mmtheastwiutl,  the  area  was  central  near  North  Platte  ou  tbe  morning  of  the  4th.  On 
the  5th,  the  depression  was  central  near  Ooiaba,  the  barometer  at  that  station  reading 
29.11,  or. 65  inch  bciow  the  aormal.  Moving  northeastwardly,  the  Btoim  was  centm 
in  Northern  lllichigan  on  the  6th,  Escanaba  barometer,  29.18.  From  this  point,  the 
center  passed  down  tbe  Saint  Ijiwrence  Valley  and  int«  the  province  of  Quebee,  with 
decreasing  energy.  Unring  the  passage  of  this  stoi'm  very  heavy  isins  and  high  winds 
oMuired,  musing  serious  damage  to  eMpping  on  the  Iskef. 

II. — This  was  apparently  central  off  the  coast  of  British  CoIurebJa  on  the  morning  of 
the  7th;  fi>1h>wing  on  east^BOntheaBt«riy  couiae,  the  center  reached  Fort  Bn ford  on  the 
6th;  thence,  it  pussed  nortbesiitwardly  into  Manitoba. 

IJJ. — Thia  depression  firat  sppeured  in  Colorado  on  the  8th,  where  it  remai  ned  sta- 
tionary until  the  11th.  Daring  that  day  it  passed  to  the  northeast,  and  on  tbe  12th  was 
contiai  near  Pembina.  Ou  the  l^ith  the  center  was  ap[iarently  near  Parry  Sound,  barom- 
eter3S.fi],  and  ou  the  14th  it  moved  eastward  over  tlie  Atlantic.  Owing  to  lock  of  data, 
its  subsequent  movement  cannot  be  traced.  During  the  passage  of  this  storm  a  violent 
tornado  occnned  in  Iowa,  cansing  loss  of  life  and  great  destruction  of  property.  The 
storm  was  accompanied  by  heavy  tain  and  hail. 

IV. — Thisapp^ied  over  Nova  Scoria  on  the  13th,  where  it  remained  stationary  nntil 
the  14tb.  On  the  morning  of  tbe  IGth,  the  center  passed  olTover  the  Atlantic  to  about 
N.  48°,  W.  53°.  The  Ibllowing  vessel  reports  probably  indicate  the  further  movnment 
of  this  storm;  I6th,  Bteamship  Erin  in  N.  46°,  W.  42°,  moderate  W.  gale,  bead  sea; 
schooner  Delia  Hodgkins  in  N.  52°  56',  W.  52°  59',  barometer,  29.69,  NNE.,  force  B;  S.  S. 
Circassian  in  K.  47°,  W.  41°,  strong  W.  gale,  high  head  seni  Htb,  8.  S.  Bath  City  m  N.  46", 
W.  42°,  hard  NW.  galo,  high  sea;  18th,  8.  S.  Nederiand  in  N.  44°  39',  W.  32°  33',  W., 
force  6,  high  sea;  19th,  steamship  City  of  Chester  in  N.  47°,  W.  31°,  moderate  W.  NW, 
gnle;  steomahip  Pennsylvania  in  49°  27',  W.  SO"  41',  barometer  29.45,  8E.,  force  6, 
heavy  sea;  30th,  steaniahip  Braunschweig  in  S.  49°  01',  W.  17°  49',  29.46,  S.,  force  3; 
steamship  Celtic  in  N.  50°  15',  W.  33°  55',  39.63,  NE.,  force  4.  Onthe2]st,theaenter 
of  disturbance  was  probably  over  Galway  Bay,  the  barometer  at  Oolway  reading  39.53, 
calm;  on  the  some  day,  the  steamship  Indiana  in  N.  51°  11',  W.  16°  17',  reported,  ba- 
rometer, 29.55  8W.  During  the  22d  and  23d,  the  depression  was  appaiently  stationarj 
over  the  British  Isles,  where  it  Goaliy  disappeared. 

V. — During  the  13th,  the  pressure  slowly  decreased  in  Kansas,  and  by  the  morning 
of  the  14th,  a  decided  depression  hod  ibrm^.  Moving  eastwai^,  the  center  of  disturb- 
ance reached  West  Virginia  on  the  morning  of  the  leth ;  it  then  moved sontheastwud  dur- 
ing the  day  and  passed  off  the  North  Carolina  coast,  over  tbe  AtlfmtJc.  On  the  16tli, 
bark  John  Sheppard  in  N.  34°,  fV.  70°,  reported  fresh  SW.  gale.  This  depKsnon  occa- 
sioned a  violent  wind  and  rain  storm  in  Ohio;  many  building,  lodges,  &c.,  were  de- 
stroyed by  the  heavy  floods.  , 

VI. — This  storm  developed  in  the  Saint  Lawrence  Valley  on  the  31st,  and  moving 
slowly  Bontheastward  throngh  Maine,  was  central  on  the  23d  aeax  Hali&s,  N.  8.  In 
connection  with  the  passage  of  this  area,  NW.  winds  ranging  in  Telodty  flfom  SO  to  40 
miles  per  hour  were  reported  from  various  stations  on  the  New  England  coast. 

The  following  vessel-reports  probably  indicate  the  eastward  movement  of  this  distnrb- 
•nce:  23d,  steamship  Nederiand  in  N.  40°  33',  W.  58°  42',  barometer  20.51,  W8W., 
force  4;  bark  A.  B.  Taylor,  in  N.  .35°,  W.  63°,  lost  sails  in  a  gale;  24th,  U.  8.  steamer 
Alliance,  in  N.  45°  35',  W.  53°  55',  39.59,  E.  SE,,  force  2,  light  rain;  steamship  Celtic, 
InK.  43°  36',  W.  53°  05',  29.54,  NW.,  foKse  3,  heavy  rain ;  25th,  U.  8.  Steamer  AUionce, 
N.  46°  25',  W.  50°  SC,  39.49,  NNE.,  foree  2  to  4;  stesjnship  Indiana  in  N.  43°  03', 
W.  41°  59',  29.63,  W8W.,  force  8,  heavy  lain;  26th,  steamship  Victoria,  in  N.  46°  13', 
W.  37°  38',  strong  breeze,  head  sea;  steamship  Denmark,  N.  46°  22',  W.  39°  04',  strong 
and  increamng  SW.  wind,  high  head  sea;  steamship  Vaderland,  N.  46°  34',  W.  37°  28% 
strong,  B8W.  to  W.  breeze,  rain  and  high  head  sea;  27th,  steamship  Hibernian,  N.  61 
05',  W.  34°  14',  28.47,  WNW.  This  depression  appears  to  have  passed  northeastward 
south  of  Iceland,  and  on  the  38th  was  probably  centr^  near  Thoishavn,  the  barometer  at 
that  station  reading  29.50,  wind  shifting  from  SE.  to  W.  The  disturbance  contanued 
its  northerly  course  and  on  the  29th  was  central,  with  increasing  presstire  near  Brono, 
barometer  20.60,  wind  W. 

VII. — This  area  developed  in  Northern  Minnesota  or  Manitoba  during  the  S2d,  and  on 
the  33d  was  central  near  Dnlntii;  it  passed  thence  overlie  Snperiorbeyondthestatitms 
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of  observation.    This  storm  was  of  slight  eneigy,  no  winds  of  over  25  miles  per  hour 
being  reported. 

VIII. — ^This  appeared  in  Michigan  on  the  24th,  and  moving  in  an  easterly  coarse  the 
center  reached  the  maritime  provinces  on  the  25th.  On  the  26th  it  was  central  near 
Farther  Point,  and  during  the  day  passed  over  Cape  Breton  Island  to  the  Atlantic;  the 
bark  Ivigtut  in  N.  44**  IS'',  W.  54°  31^  reported  barometer,  29.78,  SSE.,  drizzling. 

IX. — This  depression  first  appeared  in  Manitoba  on  the  26th.  Moving  slowly  in  an 
easterly  direction  it  was  central  over  the  lakes  on  the  morning  of  the  28th,  and  on  the 
following  day  reached  the  province  of  Ontario;  pursuing  a  northeasterly  course  it  passed 
down  the  Samt  Lawrence  Valley  and  beyond  the  stations  of  observation. 

In  connection  with  the  storms  occurring  over  Europe,  some  interesting  notes  have  been 
taken  from  the  Monatliche  Uebersicht  der  Witterung,  published  by  Prof.  Dr.  Geo. 
Neumayer,  of  Hamburg. 

X. — ^The  barometer  was  low  in  Spain  at  the  beginning  of  the  month,  and  on  the  2d  the 
depression  had  extended  to  France,  and  was  central  near  Bourges.  Moving  in  a  north- 
easterly course,  the  center  of  disturbance  reached  Berlin  on  the  3d  and  on  the  4th  passed 
over  the  Baltic  to  Sweden.  During  the  4th  and  5th  the  center  passed  near  Upsala;  its 
course  then  apparently  changed  to  the  eastwiupd  and  passed  over  the  Gulf  of  Bothnia. 
On  the  6th  it  was  central  near  Dorpat;  its  further  movement  was  not  sufficiently  defined 
to  admit  of  its  being  charted. 

XI. — ^This  depression  apparently  developed  north  of  Scotland  on  the  6th,  barometer  at 
North  Unst,  Shetland  Isles,  reading  29.49,  a  fall  of  .30  inch  in  twenty-four  hours.  Dur- 
ing that  day  it  moved  in  a  northeasterly  course  towards  the  Norwegian  coast,  and  on  the 
7th  was  central  near  Bergen.  Its  course  then  changed  to  the  north-northeastward,  with 
increasing  pressuro  during  the  8th,  9th,  and  10th,  and  on  the  latter  date  it  disappeared 
over  the  Arctic  Ocean. 

Xn. — ^This  first  appeared  in  Southwestern  France  on  the  10th,  and  following  a  course 
slightly  north  of  east,  it  reached  the  southwestern  frontier  of  Germany  on  the  12th;  it 
then  passed  southeastward  towards  the  Black  Sea,  where  it  disappeared.  In  connection 
with  this  storm,  a  second  depression  probably  formed,  which  extended  its  influence  over 
Central  Europe,  causing  unusually  heavy  rains  and  thunder-storms. 

The  following  will  be  found  interesting:  On  the  12th,  a'  severe  thunder-storm,  accom- 
panied by  heavy  rain,  burst  over  the  vicinity  of  Hamburg;  trees  were  uprooted  and 
chimneys  blown  down.  The  lightning  was  unusually  severe.  In  the  kingdoms  of  Prus- 
sia and  Saxony,  as  also  in  Hanover  and  Westphalia,  the  storm  was  equally  severe,  es- 
pecially in  the  latter  provinces,  where  several  rivers  overflowed,  causing  disastrous  floods; 
much  damage  resulted  from  hail.  At  Lippstadt,  in  Westphalia,  1^.8  mm.  or  5.425 
inches  of  rain  fell  in  seventeen  hours;  several  washouts  occurred  on  the  railroads  and 
bridges  were  swept  away.  It  may  be  noted  as  interesting,  that  the  rainfall  at  Lippstadt^ 
for  the  first  half  of  the  month  under  consideration,  amounted  to  206.2  mm.  or  8.123 
inches,  while  the  total  rainfall  for  the  month  of  May  was  only  14.2  mm.  jot  0. 55  inch. 

The  greatest  damage  to  property  and  loss  of  life  appear  to  have  occurred  in  Saxony  at 
and  in  the  vicinity  of  Zittau. 

Four  hundred  and  twenty-three  dwelling-hoiises  were  almost  totally  wrecked,  while 
a  greater  number  of  other  buildings  were  more  or  less  damaged.  Reports  place  the  dun- 
age  to  properly  at  $154, 500. 

At  Oberlausitz,  sixty  persons  lost  their  lives;  a  large  number  of  dwellings  and  other 
buildings  were  demolished  or  damaged.  It  is  impossible  to  estimate  the  damage  to 
property. 

XIII. — ^This  probably  developed  in  the  Arctic,  and  on  the  17th  appeared  near  Arch- 
angel, barometer  29.63,  a  fidl  of  .50  inch  during  twenty-four  hours.  Moving  in  a  south- 
easterly direction,  the  center  of  disturbance  reached  Kasan  on  the  18th,  barometer  29.32, 
a  fiill  of  .62  inch.  The  course  appar^itly  changed  to  the  eastward  and,  on  the  19th,  the 
depression  was  central  near  Ekaterinburg,  barometer  28.94;  on  the  20th  it  prolratbly 
disappeared  in  the  valley  of  the  Obi. 

The  following  general  description  of  the  depressions  traced  along  the  coast  of  China 
and  Japan  are  given,  together  with  extracts  from  the  Bulletin  Mensuel,  published  by 
M.  Mmc  Dechevrens  of  the  Zi-Ka- Wei  Observatory: 

During  the  mont^  of  June,  1880,  incessant  rains  prevailed  over  the  interior  of  China; 
the  abundant  rainfall  of  the  preceding  month  ]gave  rise  to  grave  apprehensions  concern- 
ing the  harvest,  and  during  the  month  under  consideration  these  fears  were  realized. 
In  addition  to  blighted  harvests,  the  province  of  Canton  has  sufifered  severely  from  dis- 
astrous floods;  in  some  instances  entire  villages  vrith  their  total  population  were  swept 
away. 

The  following  comparison  of  rainfall  at  Hong-Kong  is  interesting  as  showing  the  un- 
usual amount  of  precipitation  during  this  month: 

In  1877,  the  June  rain&U  was  9.37  ini^es;  in  1878,  15.36;  in  1879,  11.32,  while  dur- 
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iiig  the  same  month  in  1880  it  reached  the  exceedingly  large  amount  of  28.06  inches. 
As  a  striking  contrast  to  the  ahove,  the  monthly  rainMl  at  Zi-Ka-Wei  and  northern 
stations  was  below  the  average,  and  near  the  fortieth  parallel  almost  absolute  drought 
prevailed. 

In  Japan  the  ndnfibll  was  about  the  average. 

The  depressions  occurring  over  China  and  Japan  during  the  month  were  only  of  slight 
energy. 

XIY. — ^This  apparently  developed  near  Zi-Ka-Wei  on  the  5th,  and  on  the  6th  was 
probably  central  near  Nagasaki,  the  barometer  at  that  station  showing  a  fall  of  .50  inch. 
On  the  7tl^  the  area  passed  northeastward  sdong  the  coast  of  Niphon,  and  disappeared 
near  latitude  40^.  The  influence  of  this  depression  was  probably  felt  by  the  ship  Sumatra 
on  June  7,  in  N.  33**  50^,  E.  137*»  36^ ,  heavy  SE.  to  S.  ^e. 

XV. — This  depression  appeared  on  the  coast  of  China,  near  the  twenty-eighth  paralle], 
and  on  the  9th  was  probably  central  over  the  Eastern  Sea,  the  steamship  City  of  P^in 
N.  25°  Wy  E.  121*'  02^  reporting  barometer  29.76  NE.,  force  6,  rainy.  On  the  10th  the 
area  disappeared  near  N.  30*^,  E.  130**. 

XVI.— Probably  developed  on  the  14th  near  N.  29®,  E.  116°,  and  moved  in  a  north- 
easterly course  towards  the  straits  of  Corea,  where  it  was  central  on  the  15th.  It  con- 
tinued its  northeasterly  course  and  finally  disappeared  on  the  16th. 

XVII. — ^This  depression  appeared  northwest  of  Pekin  on  the  16th,  the  barometer  at 
that  station  reading  29.58.  Chi  the  17th  the  center  of  disturbance  was  near  the  Gulf  of 
Pe-Chi-Li;  on  the  18th  it  passed  over  Corea  and  the  island  of  Niphon,  and  di«ipi>eared 
to  the  northeast  on  the  ISfth. 

XVIII. — ^This  moved  to  the  eastward  over  China  on  the  26th  and  27th,  crossing  the 
Gulf  of  Pe-Chi-Li  on  the  28th,  when  its  course  apparently  changed  slightly  to  the  south- 
ward. It  passed  over  the  southern  part  of  Niphon  and  disappeared  on  the  29th.  The 
U.  S.  Steamer  Ashuelot,  in  N.  33°  29',  E.  135°  58',  reported  barometer  29.77,  wind 
ENE. 

XIX. — ^This  appeared  on  the  29th  and  moving  eastward  was  probably  central  near  Zi- 
Ka-Wei  on  the  30th,  barometer  29.55  ESE.,  raining. 

Ocean  ice.— April  23  to  27:  Ship  Glory  of  the  Seas,  between  N.  43°  48^  to  N.  43° 
OO',  W.  52°  22'  passed  icebeigt  and  broken  ice.  25th,  steamship  Daniel  Steinmann,  in  N. 
45°  47',  W.  43^  42',  passed  a  laige  iceberg;  on  the  following  day  passed  sixteen  large 
bergs  and  field-ice  one  mile  long.  27th:  Bark  Pillau,  in  N.  43°,  W.  44°,  passed  several 
large  icebergs  and  quantities  of  field-ice.  28th:  Steamship  Polynesian,  in  N.  42°  56', 
W.  50°  58',  passed  several  icebergs  and  on  the  following  day  a  quantity  of  fiMd-ice. 
29th:  Steamship  Pensher,  in  N.  46°  00',  W.  46°  30',  passed  icebeig  and  field-ice;  bark 
Alaska  passed  quantities  of  field-ice  and  one  iceberg  on  southern  edge  of  the  banks.  30th : 
Steamship  Katie,  in  N.  45°  09',  W.  46°  52',  passed  one  iceberg  80  feet  high,  and  several 
smaller,  and  on  the  same  day  in  N.  44°  25',  W.  48°  30'  met  large  fields  of  ice  very  closely 
packed  and  stretching  a  distance  of  35  miles  NE.  to  SW.  May  1 :  Steamship  Adriatic, 
in  N.  44°  12',  W.  45°  36',  passed  a  large  iceberg.  Steamship  Jason,  in  N.  47°,  W.  46°. 
met  ice  and  remained  in  it  for  three  days;  passed  numerous  very  large  icebergs.  3d: 
Steamship  Egyptian  Monarch,  in  N.  42°  52',  W.  48°  46',  passed  three  large  icebergs; 
Steamship  Otranto,  in  N.  42°  24',  W.  48°  50',  passed  several  icebergs;  Steamship  Elysia, 
in  N.  42°  23',  W.  51°  03',  passed  three  small  icebergs,  also  loose  ice.  4th:  Steamship 
Dominion,  in  N.  44°,  W.  45°,  passed  a  large  iceberg.  7th:  Steamship  Erin,  in  N.  42^ 
42',  W.  49°  40'  to  50°  30'.  passed  six  icebergs;  steamship  Abyssinia,  in  N.  42°  33', 
W.  49°  51',  passed  thirteen  icebergs;  ice  was  first  seen  in  N.  42°  43',  W.  49°  51'. 
and  last  seen  in  N.  42°  43',  W.  50°  42';  ship  Magdalen,  in  N.  45°  03',  W.  45°  40', 
passed  fleet  of  large  icebergs,  some  of  very  great  size.  8th:  Steamship  Amsterdam,  in 
N.  43°  50',  W.  44°  30',  passed  two  icebergs.  9th:  Steamship  Amsterdam  in  N.  42°  25', 
W.  50°  10',  passed  several  small  icebergs;  steamship  City  of  Brussels,  sighted  icebergs 
to  the  NW.,  in  N.  42°,  W.  50°;  steamship  France,  in  N.  42°  30',  W.  51°  05',  passed 
thirteen  icebergs;  steamship  Polino,  forced  through  field-ice  6  miles  broad,  extending 
trom  Newfoundland  to  Cape  Breton.  Steamers  report  that  the  Cape  Breton  coast  is 
blocked  by  ice.  10th:  Telegrams  from  Saint  John's  state  that  there  are  forty-three 
sailing  vessels  and  eight  steamers  caught  in  the  ice  in  the  Gulf  of  Saint  Lawrence: 
steamship  Polaria,  in  N.  42°  59',  W.  46°  55',  passed  a  quantity  of  ice;  ship  Magdalene,  in 
X.  43°  09',  W.  47°  30',  passed  three  large  icebergs.  12th:  Steamship  Pi eter  deConink, 
in  N.  44°  40',  W.  44°  20'  to  N.  42°  35',  W.  48°  00',  passed  numerous  lai-ge  iceberg^. 
I3th:  Steamship  Scythia,  in  N.  42°  58',  W.  48°  22',  passed  three  icebergs;  steamship 
Bavarian,  in  N.  42°  50',  W.  50°  00',  pa.ssed  eight  icebergs,  all  of  extniordinaiv  height  and 
length;  steamship  Canada,  between  N.  44°  57',  W.  49°  48',  and  N.  42°  20',*  W.  51°  Oo', 
passed  several  icebergs.  14th:  Steamship  Castor,  in  N.  42°  03',  W.  50°  08',  passed  numer- 
ous icebergs.  16th:  Steamship  Donau,  in  N.  41°  41',  W.  49°  04',  passed  an  iceberg. 
17th:  Steamship  Barcelona,  inN.  46°  26',  W.  43°  30',  passed  numerous  icebergs.     18th: 
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Steamship  Albingia  in  N.  41^  37^,  W.  48^  37^,  passed  an  iceberg;  steamship  City  of  Lin- 
coln, in  N.  44^  10^,  W.  48°  3(K,  entirely  surrounded  by  icel^rgs.  19th:  Steamship 
Bolivia,  in  N.  45°  35^,  W.  44°  14\  passed  several  large  and  small  icebei^gs.  19th:  The 
steamship  Peruvian,  with  one  thousand  passengers  on  board,  is  reported  as  being  dis- 
abled and  locked  in  the  ice  at  the  entrance  of  the  Gulf  of  Saint  Lawrence:  she  lies  in  a 
dangerous  position  and  grave  fears  are  entertained  for  her  ^fety.  Several  vessels  have 
been  sent  to  her  assistance.  20th:  Steamship  Bolivia,  in  N.  43°  12^,  W.  47°  46^,  passed 
several  icebergs;  steamship  Herder,  in  N.  41°  40^,  W.  54°  23^,  passed  icebergs;  steamship 
Strassburg,  between  N.  42°  31^,  W.  48°  24^,  and  N.  42°  07^  W.  48°  51^,  pa^  several 
large  icebergs;  steamship  Scotland,  at  Montreal,  20th,  reported  having  been  hemmed 
in  by  ice  in  the  Gulf  for  nine  days,  and  only  succeeded  in  getting  clear  by  passengers 
and  crew  cutting  an  opening.  21st:  Schr.  Harry  Wetmore  (whaler)  reported  twenty- 
one  ships  locked  in  ice  north  of  Cape  Ray,  also  two  ocean  steamers  between  Capes  Ray 
and  Anguille;  steamship  Braunschweig,  in  N.  43°  45^,  W.  44°  45^,  passed  two  large 
icebeings;  same  day,  in  N.  43®  26^,  W.  45®  00'',  passed  two  icebergs  80  and  100 
feet  high;  steamship  Nemesis,  on  the  edge  of  the  Banks,  passed  thirty-six  large 
and  small  icebergs.  22d:  Bark  Nimbus,  in  N.  44°,  W.  46°,  sailed  200  miles  through 
fields  of  ice,  and  passed  several  icebergs;  steamship  Braunschweig,  inN.  41°  32^,  W. 
43°  34^  passed  an  iceberg  40 feet  high;  steamship  Palestine,  in  N.  42°  26^,  W.  50°  07^, 
passed  two  large  icebergs  and  much  field-ice;  l»rk  Emile,  in  N.  43°  42^,  W.  48°  36^, 
passed  hundreds  of  icel&rgs  and  large  ice-fields  extending  finom  ENE.  to  WSW.  23d: 
Steamship  Nevada,  in  N.  44°,  W.  47°  to  N.  43°,  W.  51°,  passed  ice;  steamship  Oder,  in 
N.  4^  20^,  W.  49°  09^  to  N.  42°  04^  W.  51°  15^  passed  four  icebergs;  steamship  Schie- 
dam, in  N.  43°  27^,  W.  44°  16^,  passed  several  icebergs.  24th:  Steamship  Egypt,  in 
N.  41°  19^,  W.  50°  44^,  passed  larjge  iceberg  70  feet  high;  steamship  Jan  Breydel,  from 
N.  43°  19^  W.  45°  00^  to'N.  42°  16^  W.  48°  52^,  passed  numerous  icebergs.  29th: 
Steamship  Grellert,  in  N.  41°  57^,  W.  48°  33^,  passed  large  icebergs;  steamship  Ohio,  in 
N.  42°  60%  W.  48°  50^  toN.  42°  30^  W.  50°  31',  passed  several  large  and  small  icebergs. 
27th:  S.  S.  Batavia,  between  N.  42®  01^  W.  49®  15',  and  N.  41®  47',  W.  51®  03',  pas^ 
several  icebergs;  S.  S.  Cal^onia,  in  N.  42®  38',  W.  49®  01',  passed  numbers  of  icebergs; 
S.  S.  Habsburg,  from  N.  42®  32',  W.  48®  61'  to  N.  43®  24',  W.  49®  23',  passed  twenty- 
three  icebergs.  28th:  S.  S.  Rhynland,  in  N.  41®  34',  W«48®  19',  passed  large  icebei^; 
S.  S.  Sidonia,  in  N.  51®  40',  W.  50®  46',  passed  sixty  icebergs,  ranging  from  100  to  150 
feet  high;  S.  S.  Surrey,  in  N.  42®,  W.  50°.  passed  several  icebergs  and  a  quantity  of  loose 
ice.  29th:  S.  S.  Silesia,  in  N.  40®  03',  W.  45®  37',  passed  an  iceberg; brig  Carita,  from 
Saint  Pierre  for  P.  E.  I.,  arrived  at  Halifiix  after  being  eleven  days  in  the  ice  and  found 
it  impossible  to  reach  her  destination.  30th:  S.  S.  City  of  Paris,  in  N.  41°  50',  W. 
48®  14',  passed  several  icebergs;  S.  S.  Mosel.  from  N.  42°  40',  W.  49®  09'  to  N.  42® 
39',  W.  50®  76',  passed  several  icebergs;  S.  S.  Silesia,  in  N.  43°  48°,  W.  53°  00',  passed 
twelve  large  icebergs.  31st:  S.  S.  Britannic,  in  N.  43°  08',  W.  46°  31',  passed  small 
iceberg;  S.  S.  City  of  Paris,  in  N.  41°  37',  W.  50®  25®,  passed  very  large  iceberg;  S.  S. 
Kansas,  from  N.  42®,  W.  48®  to  W.  50®,  passed  several  icebergs  and  some  field-ice.  Capt. 
8.  E.  Wright,  of  the  S.  S.  Carroll,  reports.  May  31:  **  Ice-bound  in  Halifax  harbor  since 
20th;  the  ice  has  come  along  the  Nova  Scotia  shore  and  in  sight  of  the  harbor;  such  was 
never  before  witnessed  by  the  oldest  inhabitants.'' 

TRMPEBATUBS  OF  THE  AIB. 

The  distribution  of  mean  temperature  over  the  United  States  for  the  month  of  May, 
1882,  is  exhibited  on  Chart  II  by  the  dotted  isothermal  lines.  The  table  of  mean  com- 
parative temperatures  in  the  lower  left-hand  comer  of  the  chart  shows  the  average 
temperature  for  the  month  in  several  districts  as  determined  from  observations  taken  at 
Signal  Service  stations  during  the  month  of  May  for  previous  years.  The  second  column 
shows  the  mean  temperature  for  the  current  month;  the  third  column  shows  the  depart- 
ures of  the  mean  of  the  current  month  from  the  mean  of  several  years. 

The  temperature  has  been  below  the  mean  in  all  districts  except  in  the  North  Pacific 
Coast  region  (where  it  is  about  the  normal),  the  greatest  departures  being  as  follows:  8®.2 
in  the  Upper  Mississippi  Valley;  7®. 4  on  summit  of  Mount  Washington;  7®. 2  in  the  Mis- 
souri Valley;  6®.6  in  the  Ohio  Valley;  6®.4  in  the  Lower  Lake  region;  5®.6  in  New  Eng- 
land, the  Upper  Lake  Region,  and  Middle  Slope;  5®  in  the  Extreme  Northwest  and  4®. 4 
in  the  Middle  Atlantic  States. 

Deviations  from  mean  temperature. — Under  this  heading  departures  exhibited  by  the  re- 
ports from  the  regular  Signal  Service  stations  are  shown  in  liie  table  of  comparative  tem- 
peratures on  the  left-hand  side  of  Chart  II.  The  following  items  of  importance,  in  con- 
nection with  the  subject,  are  reported  by  voluntary  observers:  ConnecHeui:  Southington, 
mean  temperature,  52®.  3,  or  5®.  97  below  the  average  of  the  past  twelve  years  and  lower 
than  for  any  May  during  that  period;  the  highest  monthly  mean,  62®. 6,  occurred  in  1880. 
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Indiana;  Riley,  mean  temperatnre  SO^.B,  or  B^.S  below  the  average  of  the  past  twenty- 
one  jeara.  Only  May  of  1867  woa  colder  than  that  of  the  present  year.  Mean  t«aip«r- 
Htnre  of  Hpiiug  is  1°  below  the  average  spring  niefui.  IlHtioie:  Vevuy,  mean  tempera- 
ture, S3.°4,  or  3°  below  the  average  of  past  aeventeeu  yaae.  Miuamom  tcmpeiatiue, 
35°  1b  5°.GS  below  the  average  maximam  temperatore,  and  miniuinm  35^  is  9°. 09 
below  the  average  miDimtiiD  tctnpeniture  of  the  past  seventeen  years.  loico:  Clinton, 
mean  temperature  53'^.5,  or  B°  below  the  Bveruee.  Kaneae:  Ijiwrence,  mean  tempera- 
tare  60°. £i,  or  6°.28  below  the  averofce  of  fourteen  preceding  years;  maximam  temper- 
atnrefor  month,  1)0°;  mininiQin,  36'°.5;  the  highest  maximnm  daring  the  past  fourteen 
years,  95",  oamrred  in  1874,  "75,  and  '80;  lowest  minimum,  30°,  occurred  in  1675. 
Wellington,  mean  tempemturc  58°. 2,  ia  HP. 2  below  the  average  of  the  three  precediiig 
years.  Maine:  Gardiner,  mean  temperature  4S°.20,  or  4°.30  below  the  average  of  the 
past  forty-six  years,  and  is  lower  than  fur  any  May  during  that  period;  the  next  lowest 
mean,  49°. 42.  occurred  in  1^37.  Mrrryland:  Fullfiton,  mean  temperature  55°. 39,  or 
6°,G  1  below  tie  average  of  the  eleven  preceding  years.  During  that  period  t^e  bigbeet 
monthly  means,  63°. 16,  63'^.83,  and  ({3°. 90,  occurred  in  1871,  '72,  and  'Bl,  respectively ; 
the  lowest  monthly  mean,  68°.6e,  occurred  in  1877,  and  is  3°.29  above thatof  May,  1882. 
Mitnouri:  Saint  Louis,  MiBsouti,  Weather  Service  reports:  Mean  temperature  about  60^, 
which  is  more  than  6°  below  the  average  of  the  past  forty-five  years.  The  lowest  montUy 
meanaainpel837occurr«1aa  follows;  00°.5  in  1838;  61°  in  1857,  and  00°  in  1867.  Nrw 
Bamjuhin':  Oontoocookville,  mean  temperature  52°.6,  which  is  the  lowest  May  iqean  that 
has  occnrred  during  the  puHt  eleven  yearn,  and  is  4°  below  the  average  of  the  im,iaa  period. 
Xew  York:  Palermo,  mean  temperature  4B°.8,  or  6^.1  below  the  average  of  past  twenty- 
nine  years.  Daring  that  period  the  highest  monthly  mean,  60°.  7,  occurred  in  1880;  the 
lowest,  47^.5,  occurred  in  1867.  Waterburg,  mean  temperature  SO".*,  or  5°.  4  below  the  . 
average  of  post  eleven  years.  Daring  that  period  the  highest  monthly  means,  62°.  6  and 
62°,  occurred  in  I890nnd  '81,  respectively;  the  lowest,  5lJ°.l  (with  the  exception  of  that 
of  present  year)  occurred  in  1873.  North  Volney,  mean  temperature  50°.2,  or  5''.  47 
below  the  average  of  past  fonrteen  ycara.  Daring  that  period  Uie  highest  mean,  62°.  43, 
occurred  in  IB8U;  the  lowest,  52°.37  (with  the  cxceptjon  of  that  of  the  present  year)  oc- 
cnrred in  1869.  Mean  temperature  of  spring.  40°.34,  is  1°.66  1>etow  the  spring  average 
of  the  past  fourteen  years.  The  lowest  spring  mean,  39^.35,  occurreit  in  1875;  the  highest 
spring  mean,  47°. 43,  or^cnm-d  in  ls7«,  PriiHxi/lrania:  Wellaljorongh,  month  the  coldest 
that  ii;iftocoiim-d  duriujj  tin-  i«st.  ti'ii  y<-.ir.-.'  The  meuii  ttrnpcrutuii-,  M-..'>,  is  l.V-.il 
below  that  of  May,  1681.  Daring  May,  1861,  only  one  iroat  occnired,  while  fonrteen 
occnrred  during  May,  1882.  Dyberry,  mean  temperature,  48°.4  is  more  than  2°  below 
the  mean  of  the  coldest  May  that  has  occnrred  during  the  past  twenty  years,  and  15° 
below  the  mean  of  May,  1881.  Tt^rtm:  Clarksville,  mean  temperature  of  the  month 
lower  than  for  any  May  during  the  past  thirteen  years.  Vermont;  Woodstock,  moan 
temperature  50°.25,  or  3°. 77  below  the  avenge  mean  of  May  from  1B68  to  1883  inclaMve. 
Daring  that  period  the  liighest  monthly  mean,  61°.17,  occurred  in  1880;  lowest,  50°.09, 
occurred  in  1873;  maximnm  temperature,  96°. 3,  occnrred  May  26,  1880;  minimum, 
■22°.4,  oocorred  May  7,  1874.  Virginia:  Wytheville,  mean  temperature,  67°.86,  or  3°.9 
below  the  average  of  past  ninetieep  yeara.  'The  highest  monthly  mean,  66°,  occurred  in 
1880;  lowest,  50°,  occnrred  in  1866.  Thehigheattemperatnrereachedduringthemonth, 
83°,  has  been  eqiuded  or  exceeded  thirteen  times  during  the  past  nineteen  years,  while 
the  minimum  temperature,  32°,  is  the  lowest,  with  the  excepdon  of  two  years,  for  Che 
same  period.  Wat  Virginia:  Helvetia,  meui  tempeistnre,  56°.9d,  or  1°.54  below  Ute 
average  of  the  past  six  jears. 
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Baitffes  of  lanperatare  at  Siffnal  Service  alations. — Monthlj  ranges  of  temperature  during 
tha  moDth  of  Ma;-  varied  from  22°  to  6B°  at  stations  eaat  of  the  Rocky  MouDtaina,  and 
from  25°  to  G5°  at  statiooa  on  the  Pacific  coaat.  The  smallest  ranges  ore;  Key  West, 
23°;  Giilveston  and  San  Diego,  25°;  Port  Eada,  La.,  and  PuntaKassa,  Fla.,  26°;  Browns- 
ville, Tex.,  28";  San  Francisco,  29°;  Indiaoola  and  New  Orleans,  30°;  I'ike'sPeak.Colo., 
and  Portamonth,  N.  C,  31°;  Frederickabnrgh,  Tei.,  and  New  Shorcham,  H.  I.,  33°; 
Hatteras,  N.  C;  Delaware  Breakwater,  Del.,  and  Fensacola,  Fla.,  D4°;  Thatcfaer's 
lalftod,  Maas,,  and  Macon,  N.  C,  35°.  The  largest  are:  Deer  Lodge,  Mont.,  69°;  Car- 
teltiviile,  Mont.,  66°;  Campo.,  Cal.,  ,65;  Missoula  and  Terry's  Landing,  Mont.,  and 
Winnemucca,  Ne».,  63°;  Rapid  City,  Dak.,  and  Umatilla,  Orog.,  (12;  Red  Blnff,  Cal., 
And  New  Chicago,  Mont.,  59°;  Grierson  tipringB,  Tex.,  and  Visolia,  Col.,  58°;  Kl  Paso, 
Tex.,  Fort  Batord,  Dak.,  and  San  Carlos,  Anz,,  57°;  Dayton,  Wash.,  Eagle  Rock, 
Idaho,  and  Fort  Stevenson,  Dak..  56°;  Saint  Vincent,  Minn.,  FortKeogb,  Mont.,  Cf  aer 
d'Alene,  Idaho,  La  Mesilla,  N.  Mex.,  and  Sacramento,  Cal.,  55°.  The  greatest  daily 
ranges  varied  in  different  districte,  aa  follows:  New  England,  itom  18°  at  NewShoreham 
on  the  9th,  and  20°  at  Mount  Washington  on  the  2d,  to  32°  at  Boston  on  the  8th,  and 
34°  at  Springfield  on  the  4th;  Middle  Atlantic  States,  from  21°  at  Cape  May  on  tjie  3d 
and  19th,  and  23°  atDelaware  Breakwater  on  dth  to  34°  at  Atlantic  City  on  the  9th,  aJid 
45°  at  Norfolk  on  the  2Qth,  and  Williameport,  Pa.,  on  the  3d  and  30th:  ^nth  Atlantic 
States,  ffmn  20°  at  Jacksonville,  oo  the  2d  and  21,  to  27°  at  Charlotte  on  the  19th,  and 
28°  at  Wilmington  on  the  4th;  Florida  Peniusnla,  from  14°  at  Key  West  on  the  lat,  to 
■25°  at  Cedar  Keys  on  the  18th;  Eaat  Gulf  Slates,  Irom  19°  at  New  Orleans  on  the  24th, 
to  30°  at  Mobile  and  31°  at  Montgomery  on  the  4th;  West  Gulf  States,  from  18°  at  Port 
Eads  on  the  3d,  and  19°  at  GalTeston  on  the- Sth,  to  33°at  San  Antoaio  on  the  10th,  and 
36°  at  Fort  Gibson,  on  the  Ist:  Kio  Grande  Valley,  tVom  23°  at  Brownsville  on  the  12lh 
to  44°  at  Eagle  Pa«s  on  the  lOth  and  47°  at  Uvalde  on  the  ISthj  Ohio  Valley  and  Ten- 
nessee, fkim  26°atIndianapolisonthe7thandl7tl),andatColnnibDSoathel7tbto37°at 
Morgantown  on  the  3d.;  Lower  Lake  region,  from  22°  at  Eric  on  the  3d  and  Slst,  to  30° 
at  Cleveland  on  the  3d;  Upper  Lake  region,  from  24°  at  Milwaukee  on  the  25tb,  to  35° 
at  Alpena  on  the  3d,  and  36°  at  Dulnth  on  the  2ath;  extreme  notthweet  from  34°  at 
Saint  Vincent  on  14tb  and  28th,  to  41°nt  Bismarck  on  the  2d;  Upper  Mississippi  Valley, 
from  23°  at  Cairo  on  the  25th,  and  24°  at  Springfield,  Dl.,  on  26th,  to  32°  at  Saint  Paul 
on  I5tb  and  16th,  and  at  Dcs  Moiaca  on  2d  and  16th;  Missonri  Vallev,  from  26°  at 
Springtield,  Mo.,  on  the  17tb,  and  at  Leavenworth  on  the  15th,  lOth,  JTlh,  ;md  ■22d,  to 
41°  at  Fort  Bennett,  Dak.,  on  the  3d;  Northern  Slope,  from  31°  at  Helena,  Mont.,  on 
the  1st,  11th,  and  24th,  mid  at  North  Platte,  Nebr.,  on  the  lat,  to  63°  at  Rapid  City, 
Dak.,  and  63°  at  Terry's  Landing,  Mont.,  on  2d;  Middle  Slope,  from  18°  at  Pike's  Peak 
onthelSth,  to  36°  at  Fort  Elliot^  Tex.,  on  the  1st,  and  40°  at  West  Las  Animas,  Colo., 
<m  the  3d;  Soathem  Slope,  from  31°  at  Henrietta,  Tex.,  on  the  23d,  to  43°  at  Fort  Mc- 
Kavett,  Tex.,  on  the  11th,  and  50°  at  El  Paso,  Tex.,  on  the  12th;  Southern  Platean, 
from  36°  at  Fort  Giant,  Ariz.,  on  the  4th,  to  50°  at  Tncson,  51°  at  Fort  Apache,  Ariz., 
and  52°  at  La  Mesilhi,  N.  Mex.,  on  the  lltb;  Middle  Platean,  from  33°  at  Salt  Lake 
City  on  the  1st,  and  34°  at  Pioche,  Nev.,  on  the  22d,  to  42°  at  Winnemucca  on  the  10th, 
and  11th;  Northern  Platean,  38°  at  Spokane  Falls,  on  the  24th,  and  XP  at  Boiai  Ci^ 
«n  the  11th,  to  49°  at  Missoula,  Mont.,  on  the  liitb;  North  Pacificcoast  region,  from  33° 
at  Port,Iand  on  the  23d,  to  44°  at  Roseberg  on  the  2lHt;  Middle  Pacific  Coast  region,  fi«lll 
30°  at  San  Pnuicisco  on  the  fith  and  20th,  to  34°  at  Red  Bluff  on  the  Slst;  Soatti  Pacific 
Ooaat  region,  from  23°  at  San  Diego  on  the  10th,  to  54°  at  Campo  on  the  llth. 
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JV"o«(i. — In  the  varioas  districta  they  were  reported  on  the  following  dates:  A'ae  Eng- 
land: iBt  to  8th,  11th,  IStfa  to  ISth,  34th,  26th,  30tb.  Middle  AUanHc  Slates:  let  to  8th, 
Ilth,  12tb,  16th  to  20th,  24th,  26th,  30th.  Tnnti»x:  let,  16th,  17th,  23d.  OAto  FtOeg: 
lat  to  4th,  6th,  ISth  to  ;8th,  23d,  24th,  26th,  29th.  Lmeer  Lake  region:  let,  2d,  3d,  5th 
to  Bth,  10th,  15th  to  18th,  23d,  24th,  27th,  2Sth,  30th.  Upper  Lake  region:  lat  to  7th, 
14th  to  18th,  22d  to  26th,  a7th,  28th,  2Btb,  Slet.  Krtreme  Nortlmot:  1st,  2d,  6th,  11th, 
21st,  22d,  23d,  26th,  SSth,  20th,  3lBt.  Upper  Miagiaaippi  Valley:  1st,  2d,  llth,  12th,  ISth, 
16th,  17th,  21st  to  25th,  28th.  Mieaouri  Valley:  1st,  9lh,  13th,  16th,  Slst,  22d,  23d,  26th. 
Northern  Ot^:  Sth  to  24th,  31st.  Middle  alopt:  1st,  2d,  .'Vth  to  lOth,  19th,  20th,  22d, 
25th,  30th,  31et.  Northtrv  plaleaii:  0th,  10th,  I3th,  14th,  20th.  Middle  ptnfrau.-  Sth, 
8th,  9th,  10th,  13th  to  18th,  20th,  2l8t.  A'ortft  Pacific  Omul  region:  8th,  9th,  llth,  13th, 
15th,  19th,  3Dth.  Middle  Pacific  Voatt  region:  13th  to  16th,  22d,  23il,  24th.  .SoM/ft  Pacific 
Coast  Tfgimi:  4th,  »th,  12th,  15th,  16th,  17th. 

The  occurrence  of  frosts  have  also  been  reported  by  the  following  stations  not  situated 
io  the  districts  Dumed  above:  Highlands,  N.  C.,  Ist,  23d;  Lenoir,  N.  C.,  1st;  Aagnsta, 
Oa.,  16th,  17th;  Green  Springs,  Ala.,  IGth,  17th;  Sunta  F&,  7th,  Sth,  10th,  22d,  28th. 

Damaging  frosts  have  been  reported  in  the  various  States  and  Territories,  as  follows: 
Iltinoiii:  Rocklbrd,  23d,  the  frost  nipped  the  fruit  buds,  but  it  is  thought  that  the  dam- 
age will  l>e  light.  Anna,  16th,  iojuring  early  vegetables.  Champaign,  16th,  iiyuring 
fruit  and  vegetables,  Springfield,  22d,  the  cold  northwesterly  winds  of  early  morning 
seriously  injured  fruit  and  vegetables.  Jmra:  Nora  Springs,  22d  and  23[1,  killing  corn, 
potatoes,  and  other  vegetables,  also  injuring  the  folii^^  of  truit  and  forest  trees.  Cresco, 
22d,  killing  vegetation.  Dubuque,  22d,  considerable  damage  done  by  I'roet;  cherries 
and  plnms  ruined;  apples  iiyured;  23d,  all  advanced  garden  vegetables  seriously  in- 
jured, Des  Moines,  22d,  it  is  reported  from  surronnding  country  that  the  tVost  ot  lost 
night  has  done  much  dama^.  At  Amen,  the  frost  is  reported  to  have  been  the  heaviest 
known  at  this  season  for  many  yearn;  com  and  potatoes  have  l>een  Berionslyin,jured,  and 
the  foliage  of  many  forest  trees  lias  been  discolored  from  its  effects.  At  Fort  Dodge,  the 
heavy  frost  is  believed  to  liavo  killed  all  the  fruit;  corn  and  potatoes  were  killed  in  the 
jnound.  At  Mar<lialltown,  small  fruits  arc  mostly  rained  and  other  damage  is  leiired. 
Kantaa:  Atchii^on,  garden  vegetables  are  cut  badly,  but  no  further  damage  has  been  sus- 
tained. Clay  Centre,  ganlcn  vegetables  were  sli^tly  ii\iured,  other  crops  suffered  no  in- 
jury; Emporia,  tender  vegetables  on  the  Iwttom  lands  suffered  some  damage.  The  frost 
of  the  22d  is  the  first  that  has  occurred  at  so  late  a  date  for  many  years.  Holton, 
23d,  killing  potatoes  and  all  tender  vegetation.  Minneaota:  ^linneapolis,  23d;  the  frost 
nipped  the  fruit  buds  and  early  garden  trnck,  but  did  no  further  dami^.  Miaarrurh 
Kansas  City,  22d.  reports  st.ite  that  small  fruits  have  suffered  greatly,  and  that  in  some 
districts  the  crop  will  be  a  failure.  Itich  Hill,  22d,  some  damage  was  done  to  vegeta- 
tion on  low  bottoms;  whent  and  fruit  were  not  injured.  Miehigan:  Port  Huron,  24tb, 
much  damage  reported  to  have  been  done  to  the  Irnit  crop  in  this  section.  Xeixidn: 
Caison  City,  I.'rth,  nearly  all  fruit  frozen.  New  Jcraey:  Atco,  3d,  doing  much  injury. 
Moorentown,  3d,  very  severe,  killing  vc)>etation.  Xortk  Carolina:  Lenoir,  1st,  frost  in- 
juring cotton.     Weldon,  :!2d,  the  cold  weather  has  killed  cotton;  Gnmeis  are  plowing 
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op  the  fields  and  replanting  them.  Ohio:  College  Hill,  11th,  peacheB,  pears,  cherries, 
and  quince  destroyed,  Toledo,  24th,  much  iiyuiy  done  in  adjacent  country  hy  frosts; 
beans  and  peas  were  entirely  destroyed  and  wheat  was  damaged  to  some  extent.  Ten- 
nessee: Memphis,  17th,  strawberry  crop  injured.  Chattanooga,  19th,  the  effect  of  the 
recent  cold  weather  upon  cotton  has  been  very  injurious.  Many  fiirmers  have  plowed 
up  their  fields  and  replanted  them  with  com. 

Ice.— The  formation  of  ice  has  been  reported  in  the  various  States  and  Territories,  as 
follows:  Connecticut:  Southington,  6th,  7th,  16th.  Dakota:  Alexandria,  21st,  22d. 
Idaho:  Eagle  Rock,  17th.  lUinois:  Rockford,  16th;  Charleston,  '2d.  Indiana:  Logans- 
port,  2d;  WaboBh,  15th,  16th;  Fort  Wayne,  1st,  23d,  24th.  Iowa:  Davenport,  Clinton, 
Muscatine,  and  Nora  Springs,  2d;  Cresco,  22d,  23d;  Fort  Madison,  23d;  Guttenburg,  22d, 
30th;  Independence,  21st,  22d;  Dubuque,  23d.  Michigan:  Detroit  and  Grand  Haven. 
2d.  Minnesota:  Saint  Paul,  2d,  23d.  Nebraska:  Genoa,  Ist,  21st.  Nevada:  Carson  City, 
5th,  8th,  9th,  10th,  13th,  14th,  15th,  17th,  20th,  2l8t.  New  York:  Friendship,  16th, 
18th,  26th.  Waterburgh,  3d,  6th,  7th,  16th,  18th,  19th.  Albany,  3d.  Ohio:  BeUefon- 
taine,  1st,  2d,  3d.  Cleveland,  3d.  Jacksonburgh,  3d,  16th.  North  Lewisburgh,  3d. 
Westerville,  1st,  3d.  Toledo  and  Cleveland,  3d.  Pennsylvania:  Fallsington,  3d.  Ver- 
mont: Charlotte,  16th.  Strafford,  5th,  6th,  7th,  16th.  Woodstock,  3d,  6th,  16th,  26th. 
Wisconsin:  Embarras,  2d,  15th.     La  Crosse,  16th,  23d.     Wyoming:  Fort  Washakie,  19th. 

PRECIPITATION. 

The  distribution  of  rainfall  over  the  United  States  and  Canada,  as  determined  from 
observations  taken  at  over  600  stations,  is  exhibited  on  Chart  III.  The  table  on  the  left- 
hand  comer  of  this  chart  shows  the  average  monthly  rainfall  determined  from  the  rec- 
ords of  Signal  Service  stations,  in  the  several  districts,  and  the  excess  or  deficiency  as 
compared  with  the  average  of  many  years.  Large  excesses  occurred  in  the  Middle  At- 
lantic and  West  Gulf  States,  in  the  Ohio  Valley,  Tennessee,  the  Lower  Lake  region,  and 
Rio  Grande  Valley;  the  departures  ranging  fVom  2.00  inches  in  the  Rio  Grande  Valley, 
to  4.57  inches  in  the  Ohio  Valley.  On  the  summit  of  Mount  Washington,  an  excess  of 
2.77  inches,  and  on  the  summit  of  Pike's  Peak,  an  excess  of  9.08  inches  occurred.  The 
largest  deficiency  occurred  in  the  South  Atlantic  States,  where  it  amounted  to  1.28 
inches.  In  the  northern  plateau  district,  a  deficiency  of  1.12  inches,  and  in  the  North 
Pacific  Coast  region  a  deQcienpy  of  0.87  inch  occurred,  and  a  slight  deficiency  is  reported 
from  the  South  Pacific  Coast  region. 

Deviations  from  average  precipitation, — Under  this  heading  departures  exhibited  by  the 
reports  from  the  regular  Signal  Service  stations  are  shown  in  tiie  table  of  oomx>arative 
monthly  rainfidls  (as  published  in  the  lower  left-hand  comer  of  Chart  III).  The  follow- 
ing items  of  importance  in  connection  with  this  subject  are  reported  by  voluntary  ob- 
servers: Illinois:  Riley,  monthly  rainfi^ll  3.59  inches,  or  0.27  inch  more  than  the  aver- 
age of  the  past  twenty-one  years.  The  total  precipitation  for  the  spring  of  1882  is  2.83 
inches  more  than  the  spring  average  of  the  past  twenty-one  years,  and  hS&  been  exceeded 
in  but  two  years  during  that  period,  viz,  in  1861  and  1868.  Indiana:  Vevay,  monthly 
rain&ll  8. 65,  or  5. 12  inches  more  than  the  average  of  the  past  seventeen  years.  Laoonia, 
monthly  rain&U  7.86  inches,  which  is  the  largest  May  rainfidl  that-  has  occurred  since 
1868,  when  8.08  inches  fell.  Kansas:  Wellington,  monthly  rainfall  7.20,  or  2.20  inches 
more  than  the  average  of  the  past  three  years.  During  that  period,  the  largest  May 
rainfidl,  9.37  inches,  occurred  in  1881;  the  smallest,  1.16  inches,  occurred  in  1879. 
Total  rainfall  for  the  five  months  ending  May  31  is  13.47;  for  the  same  period  in  1881, 
14.52;  in  1880,  6.78,  and  in  1879,  6.56  inches.  Lawrence,  monthly  rain&ll  3.53  inches, 
or  0.57  inch  below  the  average  of  the  past  fourteen  years.  Total  precipitation  for  the 
five  months  ending  May  31  is  10.71  inches,  which  is  1.19  inches  below  the  average  of 
the  same  period  for  the  past  fourteen  years.  Maine:  Gardiner,  monthly  rain&ll  4.74 
inches,  or  0.66  inch  more  than  the  average  of  past  forty-six  years.  Maryland:  Fall- 
ston,  monthly  rainfall  3.76  inches;  or  0.76  inch  more  than  the  average  of  the  eleven  pre- 
ceding years.  During  that  period  the  largest  May  rainfiill,  6.47  inches,  occurred  in  1873; 
the  smallest,  0.70  inch,  occurred  in  1875.  Missouri:  Saint  Louis,  Mo.,  weather  service 
reports  a  slight  deficiency  in  the  rainfitU  for  the  month,  as  compared  with  the  average  of 
the  past  for^-five  years.  New  Hampshire :  Contoocookville,  monthly  rainfall  4.25  inches, 
or  1 .  00  more  than  the  May  average  of  the  past  eleyen  y  eais.  New  Fork :  Palermo,  monthly 
rain&U,  2.53  inches,  which  is  about  the  May  average  for  the  past  twenty-three  years. 
During  that  period  the  largest  May  rainfall,  6.90  inches,  occurred  in  1867;  the  smallest, 
O.30  inch,  occurred  in  1870.  Waterburgh,  monthly  rain^l,  4.70,  or  2.42  inches  more 
than  the  May  average  of  the  past  ten  years.  During  that  period  the  largest  May  rain- 
fall, 4.65  inches  (with  the  exception  of  May,  1882),  occurred  in  1881;  the  smallest,  0.52 
inch,  occurred  in  1879.  North  Volney,  monthly  rainfall,  3.55,  or  1.54  inches  more  than 
the  May  average  of  the  nine  preceding  years.     During  that  period  the  largest  May  xain- 


860 


JOroXT  OF  THE  CEXBF   UOHjUL-omOI^ 


fall,  3.15  inchea(witta  theex(«ptioD  ofcQireut  j'Cai),oocniied  ia  1S78;  UieHmollest,  1.10 
iochee,  otcoired  in  1378.  Total  rainfell  for  Bpring,  8.17  lathes,  or  0.97  incb  more  limn 
the  spring  average  of  the  pust  nine  years.  Virginia:  Wythevilie,  monthly  rainfftU, 4.45 
inches,  or  1.00  inch  more  than  the  May  ftverage  of  past  niaeteea  yetire.  Total  precipita- 
tion for  the  five  months  ending  May  31  is  6.(H)  inuhta  in  excess  of  the  average  for  lh« 
same  period  for  the  past  nineteen  years.  Wfft  Virginia:  Helvetia,  monthly  rainfiill, 
T.15,  or  3.  m  inches  more  than  the  May  average  of  the  pa«t  six  years. 

The  following  table,  furaisbed  by  Dr.  W.  W.  Hays,  of  San  Lnis  Obispo,  Cal.,  shove* 
the  monthly  and  annoal  precijntation  at  that  plaee  during  the  past  twelve  years.  The 
station  issitnattd  in  the  touutyof  the  same  name,  nbont  ten  miles  from  the  Pacific  coast 
and  about  two  hundred  miles  southeast  of  ^aa  Fmncisi.'o. 
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ToMe  of  special  heavy,  largest,  and  smallest  tnatUhly  rainfalls — Continned. 


station. 


Ix^LiNOiCh— Continued. 


Special  heavy. 


Date. 


Cairo 

Anna 

Champaign. 


9 


Ami. 


Duration. 


4.24 


INDIANA. 


New  Cory  don... 
Saint  Meinrad.. 

Vevay i 

Laconia 

La&yette 

Indianapolis 

New  Harmony. 
Rising  Sun 


IOWA. 


Cedar  Rapids.. 

Des  Moines , 

Muscatine 

Keokuk 

Fort  Madison. 


KANSAS. 


Argyle 

Winfield 

Clay  Centre 

Oxford 

Salt  City 

Belle  Plain 

Rolling  Green. 

Wellington 

Caldwell 

Clay  Centre 


KENTUCKY, 


Bowling  Green. 

Louisville 

Faducah 


LOUISIANA. 


Amiti  City- 
Cheney  ville. 
White  ville... 

Monroe 

New  Iberia.. 


MABTUkKD. 

Emmittsburgh 

MASSACnUSBTTS. 

Thatcher's  Island 

MICHIGAN. 


Cold  water. 
Northport. 


MINNESOTA. 


Duluth 


MISSISSIPPI. 


Hernando.... 
Yioksburg.... 

Lake 

Do 

Brookhaven. 

Edwards 

Fayette 

Grenada 

Jaskson 

Batesville 

Meridian 


27  and  28 


9 
28  and  29 


6 
4  and  5 


26  and  27 


24 


9 


7 

7 

7 

21 


28 


27 
80  and  81 


28 


10 
7 
8 

22 
8 
7 


8 

8 

10 

22 


8. 15  I    8  hours. 


2.74 
2.25 


3.25 
2.81 


3.80 


6.02 


1.90 


4.80 


3.00 
2.55 
3.14 
2.82 


2.50 


3.10 
2.75 


2.58 


4.44 

2.79 
2.50 
2.92 
8.00 
2.75 


2.70 
2.50 
2.68 

8.ao 


6  hours. 


1  hr.  40m. 


Liargest 
monthly. 


Amount, 
inches. 


2hrs.l5m. 


10.22 
9.77 
8.55 


11.84 
9.23 
8.65 
7.86 
7.80 
7.65 


9.18 
8.53 
8.36 
7.11 


U.02 
9.70 
9.37 
8.16 
8.16 
8.10 
8.01 
7.20 
7.00 


8.65 
7.46 


8.11 
7.65 


8.72 


8.12 
7.60 


7.14 


9.60 
8.30 
8.06 


7.60 
7.41 
7.20 


Smallest  monthly. 


Station. 


California— Cont'd ! 

Poway 

Tehama 

Williams ., 

Kingsburgh 

Lemoore 

Fresno 

Rio  Vista 

San  Fernando 

Farmington 

Suisun 

Gait 

Oakland 

Knight's  Landing.., 

Point  San  Jos^ 

Calistoga 

Martinez 

Campo 

San  Diego 

Angel  Island 

Tehiohipa 

San  Francisco 

Goshen 

South  Valejo 

lone 

Princeton 

Brighton 

Petaluma 

Merced 

Red  Bluff 

Sacramento 

Visalia 

Tracy 

Anaheim. 

NUes 

Pleasanton 

Salinas  City 

Delano 

Tulare 

Modesto 


COIiOBADO. 


Hermosa 

Pagosa  Springs. 

IDAHO. 

Eagle  Rock.. 

MONTANA. 

Fort  Benton 


NEVADA. 


Boca 

Carlin 

Elko 

Beowawee 

Teooma ..: 

Goloonda 

Browns 

Wadsworth 

Carson  City 

Pioche 

Fort  McDermitt. 

Palisade 

Otega.» 

Humboldt. 

Hot  Springs 


NEW  MEXICO. 


Deming 

LaMemlla. 
Fort  Wingate. 


\. 


\ 


OBBGOH. 


•••••••••••••a 


a 


0.04 
0.0& 
0.05 
0.0» 
0.0» 
0.10 
0.10 
0.10 

o.ia 

0.14 
0.15 
0.15 
0.1& 
0.16 
0.17 
0.17 
0.18 
0.18 
0.19 
0.20 
0.21 
0.23 
0.25 
0.27 
0.2ft 
0.81 
0.81 
0.32 
0.8a 
0.85 
0.87 
0.40 
0.40 
0.4fr 
0.4& 
0.49 
0.60 
0.60 
0.60 


0.8& 
0.60 


0.30 


0.85 


0.0O 
0.00 
0.05 
0.07 
0.16 
0.10 
a20 

a26 

0.20 
0.29 
0.84 
0.85 
0.87 
0.40 
0.60 


0.00 
0.10 
0.14 


i.. 


3fiS 


mspomr  op  'mm  csbibf  moiSAiromnauu 


IMeqf  9p0ei0ikBmth  kuffed,  <md  mMOed  mmUUif  rmitfaU9^-<}03^^ 


StaUon. 

l^eciftl  iMftTJ'. 

LMfmH 
monthly. 

Date. 

^ 

Dnntion. 

Amonni, 
inches. 
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r 

XUSOVSI. 

.Pvotoin • .M .(. ... 

7 

2.66 

«#•••••         •••••••«• 
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■9.66 
8.07 
8.06 
7.88 
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11.83 

• 

•  •••••••••••••••■a 

•••  ••••••••••••••• 

U.80 

a9i 
ia66 

7.28 
7.21 

9.66 
7.U 
7.00 

10.81 
9.69 
9.00 

8.90 
8.47 
8.48 
7.96 
7.87 
7.11 

9.12 
8.06 

12.18 

10.87 

9.82 

9.80 

9.47 

El  Paso „ 
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KrtCon ............ 

OlIO 

ifihptlBsfleld M.  ..MM 
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OlOO 
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19 
S2 

•  •••••••••• 

2.76 
&00 
8.26 

•  •■••• ••«  ••• ••■••■ 
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jnOHBAffiKA. 
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Offden MM.  ...... 

S^  Lake  City 

•••••■ •••••••••••••■•  ••••••••*••• 
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OHIO. 
ttmm  AthotMi ,  .„ ... ... ...... 

81 

1.26 

2liiHin. 

OolomlNia 

•••••  ••«  •••  ■••  •••  •«•  ttA*  •*•  •••  ^|Hi 

Bethel 

College  Hill 

'Cincinnati 

North  Lewiflburgh 

BellefontAine 

Sanduskv 

PENNSYLVANIA. 

Wellsborouirh 



Milton 

•  •••••  •••  •••  •*•  ••« 

9  and  10 

9  and  10 

10 

5.43 
6.10 
4.15 

• 



TENNESSEE. 

Milan 

Corinth 

Ash  wood 

Withe 

9  and  10 

9 and  10 

9 

5.05 
4.02 
3.22 

i 

9.41 
9.14 

1 

Memphis .........r...t...r.r... 

1 

~*^V*'***" 

A^Wt>T» T,i.   -,,--T , TT 

8.40 
7.34 

12.25 

Nashville 



TEXAS. 

New  Ulm 

7 

27 

6  and  7 

27  and  28 

7 

s 

2.63 
2.63 
5.82 
5.00 
3.55 
2.79 

1 

Do 

1 

Austin 

9.86 

Hemnstead 

9.06 
7.89 
7.56 

Paris 



Palestine 

1 

Port  Elliott 

7.48 
7.07 

Brownsville 

19 ' 

!          7 

6  and  7 

1              7 

7 

7 

7 

20 

2.62 
2.51 
5.33 
3.50 
2.80 
2.50 
3.00 
1.26 

Dallas 

Belton                   

1 

Sour  LaIcc           

Tyler 

Waco 

i 

t 

Corsicana 

!!!!!!!.!!!!!!!!!! .'-""' '  .! ' *.'" 

Port  McKavett 

2  hours. 

1 

"N\*EST  VIRGINIA. 

Wellsbunrh 

8.05 
7.15 

7.99 

■ 

Helvetia        

WLSCOXSIN. 

Manitowoo ,. .,,.»»-», 

■^ 
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The  following  table  shows  the  maxima  and  minima  of  rainy  and  dondy  days  and  per- 
centages of  relive  humidity  as  reported  from  the  varions  districts: 

Table  of  rainy  and  doudy  day^  and  relative  humidity  for  May^  1882. 


Districts. 


Bainy  days. 


New  England. ....• 

Middle  Atlantic  States.. 
South  Atlantic  States.... 

Florida  Peninsula 

EastOulf  States 

West  Gulf  States. 


Bio  Grande  Valley 

Ohio  Valley  and  Tennessee. 

Lower  Lake  r^;ion 

Upper  Lake  regrion 

Extreme  Northwest 

Upper  Mississippi  Valley 

Missouri  Valley , 

Northern  Slope 

Middle  Slope 

Southern  Siope„ 

Southern  Plateau 

Middle  Plateau 

Northern  Plateau..^ 

North  Padfic  Coast  region... 
Middle  Pacific  Ck>ast  r^on. 
South  Pacific  Ck>a8t  region... 


From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 


12  to  20 

13  to  23 

7  to  17 
10  to  13 

8tol2 

4  to  19 

8tol5 

16  to  20 

14  to  20 

8  to  19 
10  to  15 

9  to  20 
13  to  19 
10  to  19 
10  to  19 

Ttoll 
Oto  9 
4to  6 
6tol5 
13  to  14 
3to  4 
Oto  4 


Cloudy  days. 


From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 


8  to  16 
9tol5 

3  to  11 
3to  6 

5  to  8 
3tol4 
8tol5 

6  to  14 

7  to  16 
6  to  13 
6toll 

9  to  16 
10  to  17 

4  to  16 
4  to  10 
3  to  11 
Oto  4 
3to  5 
3  to  10 

12  to  14 
Ito  4 
Ito  9 


Relative  humid- 
ity. 


Pereentiogea. 
From  58. 8  to  87.0 
From  62. 9  to  81. 8 
From  64. 3  to  80.0 
From  67. 3  to  70. 5 
From  64. 7  to  73.0 
From  56. 2  to  79. 7 
From  62. 5  to  83. 2 
From  66.  Oto  72. 4 
From  64. 7  to  71. 7 
From  58. 2  to  78. 3 
From  63. 4  to  74. 6 
From  52. 7  to  72. 5 
From  67.  Ito  73. 5 
From  55. 7  to  69. 7 
From  58. 9  to  85. 6 
From  55. 3  to  68. 8 
From  29. 5  to  36. 5 
From  30.  Oto  37.8 
From  30. Oto  65. 7 
From  61. 3  to  69. 3 
From  41. 2  to  72. 2 
From  36. 4  to  71.3 


Snow. — ^The  dates  on  which  snow  fell  in  the  varions  States  and  Territories  are  as  fol- 
lows: New  HampahirCy  at  Mount  Washington,  from  1st  to  4th,  11th  to  15th,  18th  to  2l8t, 
23d  to  26th;  elsewhere  in  the  State  on  the  2d,  11th,  12th,  15th,  18th.  Vermont,  2d,  11th. 
Mas8achu8€tt8y  2d,  11th,  12th,  13th,  17th,  18th.  Pennsylvania,  atlV^illiamsport  on  the 
6th.  Michigan^  1st,  2d,  23d.  Illinois,  6th,  22d,  23d.'  Minnesota,  20th,  21st,  22d.  Dakota, 
20th,  21st,  22d.  Montana,  8th,  16th,  18th,  19th,  20th,  22d.  Wyoming,  7th,  8th,  19th, 
21st,  22d.  Colorado,  on  snmmit  of  Pikers  Peak,  Ist,  2d,  5th  to  11th,  17th,  2l8t,  24th 
to  31st;  elsewhere  in  State  fix>m  8th  to  11th.  New  Mexico,  6th,  7th,  8th,  20th,  21st, 
26th.  Idaho,  Mission,  19th.  Washington  Territory,  1st,  5th,  11th,  12th.  Nevada,  at 
V^innemncca  on  the  4th  and  Pioche  on  the  7th. 

In  connection  with  the  remarkable  and  very  imnsual  snow-storms  of  this  month,  the 
following  interesting  items  are  given:  Pennsylvania :.  Pottsville,  6th,  heavy  snow-storm 
prevailed;  at  Trackville,  3  inches  of  snow  fell.  loioa :  Marshall  town,  23d,  about  1  a.  m., 
heavy  snow.  Washington,  12th,  from  4  to  6  inches  of  snow  fell  in  the  early  part  of  the 
morning.  Clinton,  2^,  snow  fell  to  a  depth  of  1  inch.  Davenport,  23d,  from  2  a.  m., 
until  5.40  a.  m.,  heavy  snow-storm;  fully  3  inches  of  snow  fell;  at  daylight  1  inch  re- 
mained on  the  ground.  No  such  storm  is  remembered  as  ever  having  occurred  here  at  this 
season.  Reports  from  Mehaska,  Wapello,  and  Van  Buren  Counties  state  that  from  one- 
half  to  2  inches  of  snow  fell  during  the  storm.  Muscatine,  23d.  About  2  inches  snow 
fell.  Illinois:  Riley,  23d,  4.30  to  6  p.  m.,  snow-storm  prevailed,  being  the  latest  date 
on  which  snow  has  &llen  during  a  record  of  twenty-nine  years.  Maine:  Eastport,  15th, 
snow  fell  to  a  depth  of  3  inches,  and  at  Dexter,  on  the  same  day,  3  inches  of  snow  fell. 
Massachusetts:  19th,  in  the  southern  and  eastern  parts  of  Berkshire  Coxmty,  snow  fell  to 
a  depth  of  1  inch.  New  Jersey:  11th,  in  Warren  County,  several  heavy  fidls  of  snow  have 
occurred.  South  Orange,  6th,  a  few  flakes  of  snow  fell.  North  Carolina:  Reports  from 
Highlands,  14th,  state  that  the  Balsom  Mountains,  70  miles  northwest  of  that  place,  are 
covered  with  snow.     Vermont :  Burlington,  Ist,  heavy  snow-storm  during  the  day. 

Depth  of  snow  on  ground  at  end  of  month. — Moxmt  Washington,  N.  H.:  Three  inches. 
Santa  F6:  Six  inches  of  snow  remain  on  the  mountains  north  of  station. 

Hail. — Mount  Ida,  Ark.,  10th,  at  6  p.  m.:  A  violent  hail-storm  visited  t^is  place. 
Trees  were  prostrated  and  tender  vegetation  was  torn  to  shreds.  The  hailstones  were 
unusually  large.  Logansport,  Ind.,  4th:  Severest  hail-storm  that  has  visited  this  place 
for  many  years,  accompanied  by  high  winds,  thunder,  and  lightning.  The  hailstones 
measured  from  three-quarters  to  more  than  an  inch  in  length.  Considerable  damage 
was  done  to  crops  and  a  large  amount  of  window-glass  was  broken.  Several  buildings 
were  blown  down  and  many  others  unroofed.  The  storm  began  at  6.30  p.  m. ,  and  lasted 
thirty  minutes.  Emmittsburg,  Md. ,  28th :  Hailstones  sufficiently  large  to  break  window- 
glass.  Troy,'  N.  Y.,  28th:  Hfiul-storm,  doing  great  damage  to  crops.  New  Athens,  Ohio, 
27th:  HaH-fitorm  at  2.30  p.  m.,  covering  the  ground  with  hailstones,  some  of  which 
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were  as  large  as  hulled  walnuts.  Shreveport,  La.,  10th:  A  terrific  thunder-storm  b^an 
at  4  p.  m.  From  6.10  to  6.15  p.  m.  hailstones  as  large  as  hen's  eggs  fell.  At  Baskom 
station,  20  miles  west  of  this  place,  the  storm  was  more  severe.  The  cotton  crop  was 
slightly  injured.  The  principal  damage  done  at  this  place  was  the  breaking  of  glass  in 
all  windows  of  northwestern  exposure.  Logansport,  Ind.,  4th:  During  a  severe  storm 
hailstones  of  immense  size  fell,  destroying  all  glass  exposed.  The  cost  of  glass  used  to 
replace  that  broken  during  the  storm  is  estimated  at  $2,000.  Chattanooga,  Tenn.,  10th: 
From  12. 17  to  12. 30  p.  m.  hailstones  three-eighths  of  an  inch  in  diameter  fell,  doing  slight 
iigury  to  small  fruits;  15th:  from  12.57  to  1.03  p.  m.  hail-storm  from  southwest  to  north- 
east. Hailstones  measuring  half  an  inch  in  diameter  fell,  doing  considerable  ii^jaiy  to 
fruit  and  vegetables.  BrackettviUe,  Tex.,  6th:  A  terrific  hail-storm  struck  this  station 
at  8  p.  m.,  and  was  accompanied  by  high  winds  and  vivid  lightning.  Saint  Louis,  Mo., 
5th:  One  of  the  severest  hail-storms  th^t  has  visited  this  city  for  many  years  occurred 
between  4.37  and  4.58  p.  m.  The  storm  was  preceded  during  the  morning  and  early 
afternoon  by  a  low  barometer;  the  temperature  rose  rapidly  and  the  atmosphere  was 
sultry  and  oppressive.  At  about  4  p.  m.,  dense  masses  of  cumulo-stratus  <^ouds  ap- 
peared in  the  southwest  and  rapidly  covered  the  sky.  As  their  eastern  edge  neared  the 
zenith,  large  round  drops  of  rain  began  to  &11,  and  vivid  flashes  of  lightning  were  ob- 
served in  the  southwestern  sky.  A  few  minutes  later  rain  descended  in  sheets,  accom- 
panied by  loud  peals  of  thunder.  Rain  continued  to  fall  in  torrents  until  hail  began  at 
4.37  p.  m.,  when  it  somewhat  subsided.  At  the  beginning,  the  hailstones  were  about 
the  size  of  peas,  but  they  soon  increased  in  size  until  they  assumed  the  proportions  of 
walnuts.  From  4.37  to  4.50  p.  m.,  hailstones  varying  from  the  size  of  hazelnuts  to 
walnuts  showered  down  with  terrific  and  destructive  vicuence.  From  4. 30  to  4.45  p.  m., 
the  wind  blew  from  the  west  at  the  rate  of  42  miles  per  hour,  having  suddenly  increased 
to  that  velocity  from  12  miles.  From  4.51  to  4.58  p.  m.  the  hailstones  were  very  lao^ge, 
but  fell  with  less  force  than  those  that  fell  previous  to  that  time.  During  the  passage 
of  the  storm  the  bcurometer  suddenly  rose  0.10  inch,  after  which  it  fell  to  its  former  rid- 
ing. Hailstones  as  large  as  hen's  eggs  fell  in  various  parts  of  the  city,  and  in  some 
instances  were  reported  to  have  been  as  large  as  a  "base-ball."  The  largest  found  on 
the  roof  of  the  building  in  which  the  office  is  located  weighed  three-fourths  of  an  ounce 
and  measured  5  inches  in  circumference.  The  largest  stones  wero  quite  soft  and  contained 
but  little  ice,  while  those  of  smaller  size  were  very  hard  and  contained  but  a  small 
quantity  of  snow.  After  the  passage  of  the  storm  the  wind  shifted  to  northwest,  the 
temj)erature  fell  decidedly,  with  a  corresponding  increase  of  pressure.  The  damage  done 
by  this  storm  has  not  been  accurately  detennined,  but  is  very  great.  During  the  storm 
many  accidents  occurred  by  the  running  away  of  teams  which  were  tortured  by  the 
falling  hailstones.  Hickman,  Ky.,  12th:  At  2  p.  m.  a  furious  hail-storm  set  in,  lasting 
about  five  minutes.  Shelby ville.  111.,  5th:  The  severest  hail-storm  that  has  occurred 
for  many  years  visited  this  place  between  4  and  5  p.  m.  The  hailstones  were  as  large 
as  walnuts,  breaking  many  windows  and  doing  great  damage  to  gardens  and  farms. 
Litchfield,  111.,  5th:  One  of  the  heaviest  rain  and  hail-storms  ever  experienced  in  this 
vicinity  occurred  during  the  afternoon.  The  hailstones  were  as  large  as  hickory-nuts. 
The  occurrence  of  hail-storms  of  less  violence  have  been  reported  as  follows:  Newport., 
R.  I.,  20th;  Portland,  Me.,  2d;  Albany,  N.  Y.,  12th;  Lynchburg,  Va.,  6th;  Fort  Macon, 
N.  C,  11th;  Denison,  Tex.,  9th;  Shreveport,  La.,  10th;  Little  Rock,  Ark.,  8th,  9th; 
San  Antonio,  Tex.,  5th,  7th;  Laredo,  Tex.,  6th;  Rio  Grande  City,  Tex.,  15th;  Knox- 
ville,  Tenn.,  12th,  15th,  16th;  logansport,  Ind.,  4th;  Sandusky,  27th;  Toledo,  Ohio, 
6th;  Marquette,  Mich.,  24th;  Duluth,  Minn.,  10th,  25th;  Keokuk,  Iowa,  5th;  Des 
Moines,  Iowa,  3d;  Saint  Paul,  Minn.,  8th;  Springfield,  111.,  27th;  Huron,  Dak.,  20th; 
Cheyenne,  Wyo.,  15th;  Rapid  City,  Dak.,  30th;  Fort  Keogh,  Mont.,  15th;  Fort  Custer, 
Mont.,  19th;  Fort  Washakie,  Wyo.,  25th;  Fort  Shaw,  Mont.,  4th,  18th;  Fort  Ellis, 
Mont.,  15th,  18th;  Helena,  Mont,  IGth,  27th,  29th;  West  Las  Animas,  Colo.,  5th,  26th; 
Grierson  Springs,  Tex.,  17th;  Stockton,  Tex.,  30th;  Fort  Elliott,  Tex.,  24th;  Tucson, 
San  Carios,  and  Fort  Grant,  Ariz.,  8th;  Winnemucca,  Nev.,  24th;  Pioche,  Nev.,  25th; 
Eagle  Rock,  Idaho,  28th;  Umatilla,  Oreg.,  18th;  Spokane  Falls,  Wash.,  18th;  Port- 
land, Greg.,  14th,  18th;  Fort  Bidwell,  Cal.,  2d;  Fort  Lyon,  Colo.,  30th;  Fort  Garland, 
Colo.,  7th,  10th,  30th,  31st;  Fort  Randall,  Dak.,  3d;  Fort  Sisseton,  Dak.,  19th;  Fort 
Snelling,  Minnesota,  9th;  Fort  Union,  N.  Mex.,  6th,  17th,  31st;  Camp  near  Preside, 
Tex.,  2d;  Fort  Monroe,  Va.,  10th;  Green  Springs,  Ala.,  11th,  18th;  Anna,  111.,  8th,  12th, 
27th;  Elmira,  111.,  5th;  Laconia,  Ind.,  4th,  27th;  Logansport,  Saint  Meinrad,  and 
Wabash,  Ind.,  4th;  Vevay,  Ind.,  4th,  5th;  Cresco  and  Nora  Springs,  Iowa,  4th;  Musca- 
tine, Iowa,  5th;  Ilolton,  Kans.,  25th;  Clay  Centre,  Kans.,  26th;  Wellington,  Kans.,  27th; 
Cornish,  Me., 2d;  Somerset,  Mass.,  11th,  18th;  Westborough,  Mass.,  18th;  Minneapolis, 
Minn.,  8th;  Protem,  Mo.,  5th,  8th;  De  Soto,  Nebr.,  26th;  Genoa,  Nebr.,  4th;  New  Market, 
N.  IL,  2d,  18th;  Freehold  and  South  Orange,  N.  J.,  6th;  Flushing  and  Troy,  N.  Y.,  28th; 
Murphy,  N.   C,  6th,   10th;  Weldon,  N.  C,  10th;  New  Athens,  Ohio,  27th;  Albany, 
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Oreg.,  12th;  Dybeny,  Pa.,  18th;  Meadville,  Pa.,  Ist;  ClarksviUe,  Tex., 26th;  WytheviUe, 
Ya.;  6th;  Manitowoc,  Wis.,  8th;  Mission,  Idaho,  12th. 

Sleet.— &ieet  was  reported  as  follows:  Boston,  8th;  Fort  Yates,  Dak.,  20th;  Dnbnque, 
Iowa,  6th;  Burlington,  Iowa,  23d;  Cheyenne,  Wyo.,  2l8t;  North  Platte,  Nebr.,  22d;  Fort 
Washakie,  Wyo.,  9th;  Pike's  Peak,  Colo.,  Ist,  2d^  5th,  6th,  25th;  Santa  F6,  N.  Mex., 
9th;  Fort  Garland,  Colo.,  9th;  Anna,  111.,  12th;  Huron,  Dak.,  20th. 


COTTON  BEGIOX  BEPOBTS. 


T^e  following  table  gives  the  average  rainfall,  mean  of  the  maximum  and  mean  of  the 
minimum  temperatures,  in  each  of  cotton  districts,  as  shown  on  the  chart  issued  with 
the  April  Review: 

Meteorological  record  for  the  Cotton  Districts  for  the  month  of  May,  1882. 


Districts. 

Average  rain- 
fkll  in  inches. 

• 

Mean  of  the 
maximum. 

Mean  of  the 
mmimum. 

New  Orleans 

ft  57 
2.09 
2.53 
2.39 
2.52 
7.58 
5.25 
7.08 
3.02 
2.11 
11.04 
4.69 

84.4 
84.8 
81.9 
78.9 
79.0 
77.7 
83.9 
81.9 
81.9 
82.2 
78.7 
83.4 

61.1 

Savannah 

60.7 

Charleston 

68.1 

Atlanta 

56.2 

WilminiEton 

64.6 

Memphis 

56.3 

Galveston 

59.9 

Vicksburg^h 

60.8 

MonUromery 

68.2 

AiMnist«.,,,..,,-,-t,,-.,-.,--  -T--, , ,„,„,...,,.,,'.,.,,,. 

57.8 

Little  Bock 

53.  & 

Mobile 

58.3 

WINDS. 


The  prevailmg  direction  of  the  winds  during  the  month  of  May  at  Signal  Service 
stations  are  shown  on  Chart  II,  by  arrows  flying  with  the  wind.  On  the  New  England 
coast  they  were  mostly  from  the  south  and  southwest;  in  the  Middle  Atlantic  States 
from  the  northeast,  south,  and  southwest;  in  the  South  Atlantic  States,  from  the  south 
and  southwest;  in  Florida,  iJx>m  the  east;  in  the  Gulf  States,  Rio  Grande  Valley,  and 
Southern  Slope,  from  the  south  and  southeast;  in  Tennessee  and  the  Ohio  Valley,  mostly 
from  the  south;  in  the  Lower  Lake  region,  from  the  northeast  and  east,  except  at  Oswego 
and  Rochester,  where  they  were  westerly;  in  the  Upper  Lake  region,  mostly  from  the 
north;  in  southern  California  they  were  westerly;  in  the  North  and  Middle  Pacific  Coast 
regions  from  the  north  and  northwest;  elsewhere  they  were  variable. 

Total  movements  of  the  air. — ^The  following  are  the  largest  total  movements  at  Signal 
Service  stations:  MountWashington,  27,241  miles;  Pike's  Peak,  Colo.,  14,716;  Delaware 
Breakwater,  Del.,  12,967;  New  Shoreham,  R.  I.,  12,382;  Portsmouth,  N.  C,  12,313; 
Hatteras,  N.  C,  11,972;  Indianola,  Tex.,  11,495;  Kittyhawk,  N.  C.,  11,354;  Dodge 
City,  Kans.,  11,276;  Thatcher's  Island,  Mass.,  10,870;  Sandusky,  10,631;  Cape  Henry, 
Va.,  10,298;  Galveston,  10,216;  Sandy  Hook,  N.  J.,  10,214;  Milwaukee,  10,211;  West 
Las  Animas,  Colo.,  9,983;  Bamegat,  N.  J.,  9,878;  Macon,  N.  C,  9,783;  Cape  May,  N. 
J.,  9,771;  Champaign,  111.,  9,610;  Fort  Elliott,  Tex.,  9,411;  North  Platte,  Nebr.,  9,393; 
Concho,  Tex.,  9,364;  Atlantic  City,  N.  J.,  9,303;  Fort  Keogh,  Mont.,  9,211;  Moorhead, 
Minn.,  9,182;  Stockton,  Tex.,  9,125;  Huron,  Dak.,  8,966;  Boston,  8,955;  Port  Eads, 
La.,  8,739;  Bismarck,  Dak.,  8,707;  Omaha,  8,495;  Grand  Haven,  Mich.,  8,478;  Cheyenne, 
Wyo.,  8,457;  Madison,  Wis.,  8,346;  San  Francisco,  8,300;  Yankton,  Dak.,  8,294;  Cole- 
man aty,  Tex.,  8,230;  Saint  Paul,  Minn.,8,221 ;  Fort  Bennett,  Dak.,  8,194;  Eagle  Rock, 
Idaho,  8,088;  Rochester,  8,043.  The  smallest  are:  La  Mesilla,  N.  Mex.,  2,502;  Rose- 
burgh,  Oreg.,  2,540;  Lynchburg.  Va.,  2,695;  Silver  City,  N.  Mex.,  2,847;  Visalia,  Cal., 
2,946;  Missoula,  Mont.,  3,101;  Vicksburgh,  2,132;  Tucson,  Ariz.,  3,133;  Nashville,  3,362; 
Williamsport,  Pa.,  3,489. 

High  wiiids. — The  highest  velocity  reported  during  the  month  (100  miles,  NW.),  oc- 
curred on  the  summit  of  Mount  Washington,  on  the  3d.  At  that  station  velocities  of  50 
mil^  and  over  occurred  each  day  during  the  month,  except  on  the  following  dates;  3d, 
4th,  16th,  19th,  and  22d.  Velocities  exceeding  75  miles  occurred  as  follows:  76,  NW., 
Ist;  82,  NW.,  2d;  94,  NW.,  4th;  92,  NW.,  5th;  76,  N.,  9th;  84,  NW.,  21st;  76,  W., 
28th;  85,  NW.,  30th.  Other  stations  reporting  velocities  of  50  miles  per  hour  or  over 
are  as  follows:  Delaware  Breakwater,  Del.,  58,  E.,  11th,  and  54,  NE.,  12th;  Fort  Ben- 
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ton,  Mont.,  60,  NE.,  12th;  Pike's  Peak,  Colo.,  56,  8W.,  19th;  Dodge  Ciiy,  Kaoa;.,  62, 
NW.,  19th;  West  Las  Animas,  Colo.,  54,  NE.,  22d;  Palestine,  Tex.,  60,  SW.,  5th;  In- 
dianola,  Tex.,  62,  N.,  Slst;  Galveston,  60,  NW.,  31st;  Toledo^  62,  E.,  6th. 

Local  storms. — Mount  Ida,  Ark.,  8th:  Ahont  7.45  p.  m.,  a  violent  tornado  passed  in  a 
northeasterly  course  ahont  2  miles  south  of  this  place,  destroying  everything  in  its  path. 
More  than  one  hundred  huildings  were  demolished;  two  persons  were  killed  and  several 
injured;  many  horses,  mules,  cattle,  and  poultry  were  killed.  The  storm  was  accom- 
panied by  haU  and  rain. 

Fort  Wayne,  Ind.,  27th:  At  2  p.  m.,  a  tornado  of  tremendous  force  struck  this  county 
at  the  intersection  of  Madison,  Monroe,  Jackson,  and  Jefferson  townships,  destroying 
several  dwellings;  hams  and  smaller  huildings  were  also  blown  down  and  their  timbers 
strewn  for  miles  along  the  course  of  the  storm.  The  width  of  the  storm  track  was  not 
more  than  five  rods,  within  which  the  destruction  was  very  great. 

Emmittsbui^gh,  Md.,  28th:  Severe  storm,  uprooting  trees. 

Ciarksville,  Tex.,  30th:  Severe  storm  occurred  during  the  night,  beating  down  fields 
of  com,  wheat,  and  oats,  and  breaking  large  lin^bs  from  trees.  The  storm  lasted  thirty 
minutes. 

Delaware  Breakwater,  11th,  10.30  p.  m. :  The  severest  storm  ever  experienced  at  this 
season  began  and  continued  during  the  night.  The  signal  office  was  filled  with  water 
from  the  sea  washing  over  the  breakwater.  The  American  barkentine  John  Bolzly 
dragged  anchor  and  went  ashore  near  Green  Hill  light,  4  miles  southwest  of  station,  and 
was  strained  badly. 

New  York:  The  storm  of  the  11th  and  12th  is  considered  to  have  been  the  most  severe 
that  has  been  experienced  on  this  coast  during  the  past  twenty-nine  years.  The  track  of 
the  New  Jersey  Southern  Railroad  was  wash^  away  near  Saudy  Hook.  The  steamship 
Pliny,  bound  from  Rio  de  Janeiro  to  New  York,  stranded  near  Long  Branch,  N.  J.,  at 
3  p.  m.,  of  the  13th.  n 

Starkville,  Miss.,  10th:  Storm  during  the  night;  wind  reaching  a  velocity  of  36  miles. 
One  building  in  course  of  construction  was  blown  down. 

Palestine,  Tex.,  5th:  Severe  storm,  during  which  the  wind  velocity  of  60  miles  per 
hour  was  recorded.     No  serious  damage  was  done  at  this  place. 

Logansport,  Ind.,  4th:  During  a  violent  storm,  several  buildings  at  this  place  suffered 
iiyury.     The  post-office  building  had  its  plate-glass  window  blown  out. 

Cairo,  111.,  8th:  Heavy  storm  began  at  8.05  and  continued  until  8.30  p.  m.  Four  cars 
occupied  by  fourteen  section  hands,  on  the  track  of  the  narrow-gauge  railroad  in  the 
northern  part  of  the  city,  were  overturned  and  blown  down  an  embankment.  For  five 
minutes  the  wind  blew  at  the  rate  of  48  miles  per  hour. 

Shreveport,  12th;  Houses,  forests,  and  plantations  were  wrecked  in  this  region  this 
morning  by  a  tornado.     One  man  and  two  children  were  killed,  and  many  others  dan-  - 
gerously  wounded.     Near  Acadia  many  houses  were  destroyed  and  a  large  number  of 
cattle  killed.     A  new  building  was  blown  down  upon  a  number  of  workmen,  none  of 
whom  were  killed. 

Atchison,  Kans.,  12th:  A  tornado  at  Cherokee  City,  a  small  watering  place  south  of 
Marysville,  killed  two  persona  and  wounded  thirteen.     Forty  houses  were  demolished. 

Petersburg,  Va.,  11th:  A  tornado  visited  the  southeastern  part  of  this  State,  blowing 
down  several  residences  and  bams,  and  did  considerable  damage  to  crops. 

Edwards,  Miss.,  12th:  Severe  storm  visited  this  place  last  night;  a  number  of  resi- 
dences were  blown  down  or  otherwise  injured. 

Louis\alle,  6th:  During  the  storm  last  evening  a  steamer  was  blown  from  her  moorings 
a  distance  of  about  40  yards  up  the  river,  when  she  swung  around  and  struck  a  loaded 
coal-flat,  which  had  to  be  unloaded  to  prevent  it  from  sinking. 

Keokuk,  6th:  Reports  from  various  points  throughout  the  Des  Moines  Valley  and  the 
vicinity  of  this  city  show  that  the  storm  of  last  night  was  unusually  severe.  Telegraph 
wires  were  prostrated  and  railroad  travel  delayed.  The  Chicago,  Kock  Island  and  Pacific 
Railroad  is  under  water  3  miles  above  Daniels.  Several  bridges  were  washed  out  on  the 
Burlington  and  Southwestern  and  other  railroad  lines. 

Hot  Springs,  Ark.,  13th:  Reports  from  Silver  Creek,  Ark.,  show  that  a  violent  tornado 
visited  that  place  on  the  evening  of  the  8th.  Stock,  timber,  fences,  and  orchards  were 
destroyed  or  injured.  At  Cado  Cave,  a  residence  was  blown  down  and  three  occupants 
were  thrown  into  a  well.  At  Williams'  Creek,  buildings  were  wrecked  and  several  per- 
sons injured.  At  McKinney's  plantation  about  fifty  buildings  were  destroyed.  The 
damage  done  at  this  place  will  amount  to  $30,000.  At  South  Fork  the  post-office 
was  lilted  and  carried  away  and  its  contents  destroyed.  Hundreds  of  sheep,  hogs,  horses, 
and  cattle  were  lost  or  killed,  and  $5,000  in  silver  and  currency  were  scattered  to 
the  winds  and  lost.  One  hundred  familes  are  rendered  homeless  and  without  shelter. 
The  total  damage  incurred  will  not  fall  short  of  $150,000.  The  storm  appeared  suddenly 
and  was  of  short  duration  and  moved  in  a  southeasterly  direction.     At  McAllister,  a  min- 
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ing  settlement  in  the  Indian  Territory,  on  the  night  of  the  8th,  a  most  violent  tornado 
occurred,  almost  destroying  the  entire  place.  Fifty-nine  honses  were  totally  demolished 
and  twenty-seven  damaged  to  a  more  or  less  extent.  Twenty-one  persons  were  killed 
and  forty-two  wounded.  Settlements  Nos.  5  and  7  of  the  Osa^  Mining  Company  were 
the  ones  visited,  the  latter  receiving  only  the  partial  force  of  the  storm.  The  fall  of 
rain  was  very  great  and  was  accompanied  by  a  large  quantity  of  hailstones,  which  fell 
as  far  north  as  Fort  Gibson.  A  washout  occurred  on  th,e  Missouri,  Kansas  and  Texas 
Railroad  near  Armstrong,  causing  suspension  of  travel.  At  Paris,  Tex.,  the  storm  was 
also  severe,  and  great  dtunage  was  done  to  property. 

Yandalia,  HI.,  5th:  A  heavy  rain-storm  accompanied  by  strong  wind  swept  over  this 
region  at  6  p.  m.,  causing  considerable  damage  in  this  city  and  in  the  vicinity  of  the 
town  of  Crouch. 

Warrenton,  Mo.,  9th:  A  tornado  struck  the  Central  Wesleyan  College  building  about 
12.15  a.  m.  completely  wrecking  it.  There  were  seven  persons  sleeping  in  the  building 
at  the  time  who  escaped  unhurt.  Parts  of  the  roof  were  carried  for  a  distance  of  half 
a  mile,  and  some  of  the  timbers  were  driven  into  the  ground  to  a  depth  of  from  two  to 
three  feet.  The  damage  is  estimated  fiom  ten  to  fil'teen  thousand  dollars.  At  Mound 
City,  Atchison  County,  the  damage  done  was  very  great.  Large  trees  were  twisted  off 
and  others  uprooted. 

Jerseyville,  lU.,  9th:  Severe  storm  passed  over  this  county,  striking  this  city  about 
1  a.  m.  The  heavy  walls  of  a  business  house  were  blown  down,  together  with  a  brick 
smokestack  and  numerous  chimneys.  Several  outbuildings  in  vicinity  were  blown 
down.  Near  Newbem  40  miles  of  fence  was  destroyed,  and  in  that  section  the  storm 
was  accompanied  by  hail,  which  did  much  damage  to  wheat. 

Bunker  Hill,  111.,  9th:  The  storm  of  wind  and  rain  of  last  night  was  most  severe. 
Large  numbers  of  shade  and  forest  trees  were  uprooted. 

Minneapolis,  Minn.,  9th:  It  is  reported  that  a  school-house,  5  miles  southwest  of  Lake- 
field,  was  struck  by  a  tornado  yesterday.  The  building  was  lifted  and  scattered  over  the 
prairie.  It  was  occupied  by  a  teacher  and  eleven  pupils,  all  of  whom  are  more  or  less 
ii^  ured.  The  storm  appeared  in  the  form  of  a  funnel-shaped  cloud,  which  bounded  along 
the  prairie  and  passed  into  Herron  Lake,  sucking  up  water  to  a  height  of  100  feet. 

Memphis,  10th:  The  severe  storm  which  swept  over  this  section  yesterday  afternoon 
did  considerable  damage.  To  the  south  and  in  the  vicinity  of  Moor's  Landing  trees  and 
fences  were  blown  down. 

Fort  Bolton,  Mont.,  12th:  Severe  storm  during  night,  wind  attaining  a  velocity,  for  a 
few  minutes,  of  70  miles  per  hour.     No  serious  damage  resulted. 

VKEIFICATIONS. 

Indications. — ^The  detailed  comparison  of  the  tri-dally  indications  fbr  May,  1882,  with 
the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general  average 
percentage  of  verifications  to  be  89. 5  per  cent.  The  percentages  for  the  four  elements  are : 
Weather,  92.9;  Direction  of  the  Wind,  88.8;  Temperature,  88.2j  Barometer,  87.9  percent. 
By  geographical  districts  they  are:  For  New  England,  84.8;  Middle  Atlantic  States,  87.8; 
South  Atlantic  States,  91.2;  East  Gulf  States,  90.1;  West  Gulf  States,  91.3;  Lower  I^ke 
region,  90.6;  Upper  Lake  region,  88.3;  Tennessee  and  Ohio  Valley,  90.7;  Upper  Missis- 
sippi Valley,  90.4;  Lower  Missouri  Valley,  89.8;  Northern  Pacific  Coast  region,  77.1; 
Middle  Pacific  Coast  region,  96.9;  Southern  Pacific  Coast  region,  87.5. 

There  were  69  omissions  to  predict  (21  being  due  to  the  absence  of  reports  from  the 
Pacific  coast)  out  of  3, 813,  or  1 . 8  per  cent.  Of  the  3, 744  predictions  that  have  been  made  53, 
or  1.42  per  cent.,  are  considered  to  have  entirely  failed;  85,  or  2.27  per  cent.,  were  one- 
fourth  verified;  292,  or  7.80  percent.,  were  one-half  verified;  521,  or  13.92  per  cent.,  were 
three-fourths  verified;  2,793,  or  74.59  per  cent.,  were  fully  verified,  so  &r  as  can  be  ascer- 
tained from  the  tri-daily  reports. 

Caviiimary  signals. — Ninety-one  cautionary  signals  were  displayed  during  the  month 
of  May,  of  which  73,  or  80.2  per  cent.,  were  justified  by  winds  of  25  miles  per  hour,  at 
or  within  100  miles  of  the  station.  Thirteen  off-shore  signals  were  displayed,  of  which 
6,  or  40.2  per  cent.,  were  fully  justified;  10,  or  76.9  per  cent.,  were  justified  as  to  direc- 
tion; and  6,  or  46.2  per  cent.,  were  justified  as  to  velocity.  One  hundred  and  four  sig- 
nals of  all  kinds  were  displayed,  of  which  79,  or  76  per  cent. ,  were  justified.  The  above 
does  not  include  signals  ordered  at  69  display  stations  where  the  velocity  is  estimated  only. 
Seventeen  signals  were  reported  late. 

*  NAVIGATIOK. 

Stage  of  water  in  rivers.  — In  the  table  on  the  right-hand  of  Chart  m  are  given  the  highest 
and  lowest  stages  of  water  obeervied  at  Signal  Service  stations  during  the  month  of  May, 
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8S8  BSPOBT  or  TOB  ohhf  siGHiix-ovncn; 

1882.     The  Misaissippi  at  VicbBtn^h  continued  to  fall,  but  remainea  abovei  ^. 

line  tbroughont  tbc  month.  At  New  Orleana  tbe  lowest,  point  [twu  inches  liclom  the 
danger-line  j  woa  reached  on  the  SSth.  At  Memphis  on  the  22d  the  water  rose  to  wilMn 
ti  inches  of  the  danger-line;  at  Cairo  on  the  22d  to  ;iO  inches,  and  at  Keokuk  on  the  6th 
to  22  inches  above  tbe  dunger-line.  The  highest  water  in  the  Ohio  octuired  ftom  the 
lljtb  to  the  ISth.  The  Miaaonri  was  highest  at  Leavenworth  on  the  33d  aud  31^,  and  at 
Oiii«Iu  na  th0  SOtb. 

Floods. — The  excessive  rainfall  a 
disastrous  floods,  entailing  loss  of  li 
of  Arkansas. 

At  Joeksonpott,  Ark.,  the  overflawwas  the  most  destmetive  that  has  visited  that 
section  for  years.  The  towiiwascompU'tclynnljmergPdjUnd  persons  were  obliged  to  lake 
refnge  in  the  nppcr  stories  of  storehouses.  Tbe  flood  is  said  to  have  been  the  highest 
since  1876,  the  whole  country  for  miles  aroanil  being  a  sea  of  water.  The  damage  to  tbe 
-  wheat  crop  is  very  great. 

At  BatMville,  Ark.,  May  12th, dnringnheavy  tain-etomi,  which  continued  in  torrents 
for  twenty-four  hours,  the  rivers  and  creeks  rose  to  an  unusual  height.  Mills,  houses, 
bridges,  and  fences  were  washed  away,  and  not  only  the  crops,  but  in  many  cases  the 
soil  is  gone,  leaving  only  a  bare  clay  surface.  The  damage  to  property  in  the  valley  of 
the  White  liiver  is  generally  cfttimatcd  at  more  thim  $500,000.  At  Hot  Springs  tbe 
damage  to  property  arooanted  to  4130,000;  all  the  bridges  and  fnot-piitha  were  destroyed, 
several  buildings  were  washed  to  pieces,  and  the  fonniiations  of  others  were  weakened. 
StaUcB,  smiU  ontlioiiBn,  ibeda,  Ad.,  wen  totally  cairiad  amy.  lUlimd  oommanick- 
tiomnu  entinb  saapcnded,  swfaig  to  tiie  damage  snatalned  t^  the  tnoks  aod  tbsd»> 
■tntclioiKrfteidiiBi. 

In  Ctonwaf  Ooiuitgr  tbe  deaferaetkm  was  vei7  gnat,  nuuyaoiw  onaod  being  m 
and  the  enpa  da>b<^;  tlw  total  keg  in  thle  county  ia  eetlnuktad  at  9100,000. 

At  little  &M^  cm  the  aUi,  the  streets  were  flooded,  thoae  knd^  in  OtedinctioB  of 
tbe  rirn  having  the  plaakefdewalke  washed  awny.  TbentilnMdtnidknt^lbndiqJnir 
ai^  tmins  wen  dd»ed. 

n  scrattieni  j--  -      -  - 


rains  l»Te  swollen  all  rivns  and  oreelcs,  and  caused  eonsldeiabte  damage  to  nwrable 
projiertyand  growing  crops  in  the  bottom  lands.  Tbe  Saint  Louis  and  Keokuk  Bailnwd 
is  under  water  and  railroad  traffic  is  suspended.  Berions  washouts  also  oecorred  on  tbe 
Chicago,  Burlington  and  Quincy  Railroad  obstmcting  tisvel.  The  observer  at  Cairo  re- 
ports that  much  damage  has  been  done  to  tbe  crops  in  that  locality  by  the  heavy  rains 
and  floods. 

In  southern  Indiana  the  counties  of  Jackson,  Lawrence,  and  Martin  were  inundated 
and  entire  crops  destroyed.  FilUen  miles  of  track  on  the  Bedford  Narrow-gange  liailioad 
were  washed  away. 

At  Owingsyille,  Ky.,  May  12th,  the  heavy  tains  caused  an  overflow  in  Prickly-Ash 
Creek,  sweeping  everything  before  it.  All  the  fencing  along  the  creek  was  swept  away, 
and  much  stock  was  lost;  wheat  and  com  planted  in  Uie  bottoms  sufl'ered  considerable 
damage. 

Reports  from  Memphis,  Term. ,  May  10,  stated  that  fears  are  entertained  that  another 
overflow  may  occur.  The  Wolf  River,  t«  the  east  of  Memphis,  has  overflowed  and  washed 
away  several  hundred  yards  of  the  levee  at  Raleigh,  and  600,000  to  1,000,000  feet  of  lo^ 
were  carried  ont  of  tbe  river.  Nnmerons  plantations  are  (uready  saturated  with  water 
from  the  threat«niug  river. 

At  Shreveport,  La.,  17th,  the  Bed  River  rose  rapidly,  caused  by  the  swollen  condition 
of  its  tributaries.  Much  damage  was  done  to  the  cotttm  crop,  and  many  fhrmers  along 
the  river  have  plowed  up  the  cotton  and  are  plimting  com  and  millet.  Reports  from 
Bolivar  County,  Mississippi,  dated  May  22,  state  that  7,000  acres  of  land  are  nnder  water 
in  that  county. 

At  Palestine,  Tei.,  on  the  7th,  heavy  rains  caused  washouts  on  the  railroad;  two 
bridges  and  trestle-work  near  Buffalo  Creek  were  destroyed, 
•  At  Saint  Vincent,  Minn.,  4th,  the  lower  part  of  the  town  was  about  20  inches  nnder 
water.  On  the  11th  the  water  receded,  bnt  on  the  15th  again  rose  and  reached  the  hab- 
itations, causing  several  tkmUies  to  vacate  their  dwellings.  The  average  depth  of  water 
thronghont  the  town  was  from  3  to  4  feet,  except  in  the  extreme  northern  part,  which 
was  not  overflowed.  The  rise  being  gradual,  the  people  were  enabled  to  secure  their 
propertyand  the  damagewasconsequently  slight.  The  overflowed  region  extended  from 
Breckenndge,  Minn,,  to  Morris,  Manitotxi,  about  2.5  miles  north.  No  damage  occurred 
to  crops  in  the  vicinity  of  Saint  Vincent,  as  the  average  width  of  the  flood  on  either  Bide 
of  the  river  contignons  to  the  town  did  not  exceed  one  mile. 

Keokuk,  Iowa,  during  the  Oth  and  7th,  the  Skunk  and  Des  Moines  Rivers  n»e  rapidly, 
washing  ont  railroad  tracks  and  causing  considerable  damage. 

High  tiAea—Hew  London,  Conn,,  12th,  26th;  Little  Egg  Harbor,  New  Jers^,  llti,  12thj 
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Fort  Macon,  North  Carolina,  15th;  Hatteras,  N.  C,  14th,  very  high  tide,  overflowing  the 
greater  portion  of  the  island;  Portamouth,  N.  C,  14th;  Cape  Lookout,  N.  C,  13th,  cape 
nearly  covered;  New  River,  North  Carolina,  13th,  highest  tide  since  1876;  Indianola,  Tex., 
9th;  Flushing,  N.  Y.,  very  high  tides  on  10th,  11th,  12th;  Delaware  Breakwater,  13th; 
New  York,  lltli,  12th,  highest  tides  ever  known,  causing  great  damage  at  various  watering 
places  along  the  coasts  of  Long  Island  and  New  Jersey. 

TEMPEBATUBE  OF  WATEB. 

The  temperature  of  water,  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  observations  were  taken,  is  given  in  the  table  on  the 
right  hand  of  Chart  II.  In  the  first  column  of  the  table  is  given  the  maximum  temper- 
ature observed  during  the  month;  and  in  the  second  column  the  TninimnTn  temperature 
observed  during  the  same  period. 

The  following  table  gives  tie  highest  and  lowest  temperature  of  water  at  the  several 
stations,  with  the  range  of  water  temperature,  mean  temperature  of  the  air  at  the  station, 
and  the  depth  of  water  at  which  the  observations  were  taken.  It  vnll  be  seen  that  the 
greatest  ranges  of  water  temperature  ^occurred  at  the  following  stations:  Chinooteague, 
21°;-  Galveston,  19°;  New  Haven,  16**;  Alpena  and  Toledo,  15*». 

Temperature  of  water  for  May,  1882. 


Station. 


AUantio  City 

Alpena 

Aiurusta 

Baltimore 

Beaton 

Buffalo 

Burlinffton 

Cedar  Keys 

Charleston 

Chincoteague 

Cleveland 

Detroit. 

Duluth.... 

Delaware  Breakwater . 

Eastport 

Escanaba 

Galveston 

Grand  Haven 

Indianola 

Jacksonville 

Key  West 

Marquette.. 

Ifilwaukee.......... 

Mobile 

New  Haven 

New  London 

Newport 

Now  York 

New  Shoreham 

Norfolk 

Pensacola 

Portland,  Me 

Portland,  Oreg 

Port  Eads 

Provinoetown 

Punta  Rassa 

Sandusky 

San^  Hook 

San  Francisco 

Savannah 

Smithville 

Thatcher's  Island 

Toledo 

Wilmington 


Temperature 
at  bottom. 


59.3 
55.0 
79.9 
67.0 
54.5 
57.0 

84.0 
77.4 
70.0 
59.1 
57.0 
45.0 
63.6 
39.7 
62.0 
83.0 
58.5 
82.4 
81.0 
87.2 
46.9 
51.5 
75.5 
63.2 
54.0 
55.1 
59.0 
53.8 
70.0 
77.7 
48.6 
68.8 
70.5 
53.5 
87.0 
59.7 
56.6 
58.6 
78.8 
75.0 
50.6 
65.0 
74.6 
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ATMOSPHEEIC  ELECTEITY. 


Auroras.  — No  remarkable  auroral  displays  were  observed  during  the  month.  -  The  most 
important  display  occurred  on  the  17th,  and  was  reported  by  stations  in  New  England, 
Alpena,  Mich.,  and  Bismarck,  Bak.,  as  follows:  Portland,  Me.:  A  faint  auroral  light 
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visible  from  9  to  11  p.  m.  Gardiner,  Me. :  Faint  anrora  visible  from  10  p.  m.  to  12.30 
a.  m.  of  the  18th;  Mount  Washington:  Faint  aurora  visible  from  10.15  p.  m.  until  12.20 
a.  m.  of  the  18th,  extending  from  northwest  to  northeast,  and  to  an  altitude  of  15^;  Bur- 
lington, Yt.:  From  11  to  11.40  p.  m.,  aurora  consisting  of  a  dark  segment  with  a  few 
well-defined  streamers;  Alpena,  Mich.:  From  8.40  to  11.40  p.  m.,  aurora  consisting  of  a 
difiuse  light  in  the  northern  sky,  with  a  few  faint  streamers  shooting  towarOs  the  zenith ; 
Bismarck,  Dak. :  Auroral  light  visible  from  9  to  11  p.  m. ;  beams  reaching  altitude  of  15^ 
were  observed  from  9.30  to  10  p.  m.  Other  displays  have  been  reported  as  follows:  An- 
trim, N.  H.,  5th:  Aurora  observed  during  the  evening.  New  Corydon,  Ind.,  9th:  Faint 
aurora  observed  from  10  p.  m.  until  midnight.  Pensacola,  Fla.,  9th,  from  8  to  9.15  p.  m. : 
An  aurora  of  whitish  color,  sufficiently  bright  to  attract  the  attention  of  all  persons  on 
the  streets,  was  observed  between  the  north  and  northwest.  The  presence  of  clouds  pre- 
vented its  extent  from  being  more  frilly  determined.  Baogor,  Me.,  10th:  Aurora  with 
streamers  at  9  p.  m. ;  was  more  brilliant  at  11  p.  m.  Newport,  Yt.,  10th:  Aurora  during 
the  evening.  Yevay,  Ind.,  10th:  Faint  aurora  visible  from  10  to  11.30  p.  m.  Eastport, 
Me.,  11th,  from  11  to  11.40  p.  m.:  Aurora  of  bright  straw  color,  appearing  in  bright 
flashes  and  fading  away  at  intervals.  In  the  northwest  streaks  of  a  deep  crimson  color 
were  observed.  Gardinei ,  Me. ,  11  th,  8  p.  m. :  Bright  aurora  obscured  by  clouds  at  10. 30  p.  m. 
Burlington,  Yt.,  11th:  Aurora  seen  through  the  ox)eningsin  the  clouds  from  9  to  11.40  p. 
m.  Streamers  were  obsened  in  the  northwestern  sky  at  11. 16  p.  m.  Mobile,  Ala. ,  lit  h: 
Faint  aurora  visible  from  8  to  9  p.  m.  No  waves  or  streamers  were  observed.  It  rose 
to  an  altitude  of  about  20°  and  converged  toward  the  zenith.  A  short  while  before  9  p. 
m.  it  began  to  recede  and  soon  disappeared.  Alpena,  Mich.,  13th,  from  9  p.  m.  to  2  a. 
m.  of  14th:  Aurora  consisting  of  a  diffuse  light.  Manitowoc,  Wis.,  13th:  Aurora  visible 
during  the  evening.  Alpena,  Mich.,  14th,  9.30  p.  m.:  Aurora  consisting  of  a  diffuse 
light  with  a  few  streamers.  Manitowoc,  Wis.,  14th:  Aurora  observed  during  the  even- 
ing. Marquette,  Mich.,  14th,  from  10.35  to  11.30  p.  m.:  Aurora,  with  beams  reaching 
an  altitude  of  45°,  illuminating  the  whole  northern  sky.  Burlington,  Yt.,  19th,  from  10 
to  11.45  p.  m. :  Aurora  consisting  of  a  dark  olive-green  light;  no  prominent  features. 
Bismarck,  Dak.,  19th,  from  8  to  11  p.  m.:  Faint  auroral  light.  Lansing,  Mich.,  20th: 
Aurora  during  evening.  Hastings,  Mich.,  2l8t:  Aurora  during  evening.  Marquette, 
Mich.,  21st,  9.45  to  11.10  p.  m.:  Auroral  light  extending  across  the  northern  heavens. 
Escanaba,  Mich.,  21st,  from  8  to  10.15  p.  m.:  Difluse auroral  light  with  a  few  streamers 
pointing  toward  the  zenith.  New  Corj'don,  Ind.,  23d,  2  a.  m. :  Aurora  with  white  seg- 
ment; altitude  10°,  azimuth  65°.  Gardiner,  Me.,  25th,  at  midnight:  A  flattened  auroral 
arch  with  dark  cloud  beneath  appeared;  at  3.20  a.  m.  the  arch  was  brighter  and  ex- 
tended farther  eastward.  New  Haven,  Conn.,  2Gth:  Dim  auroral  light  discernible  in 
the  northern  sky  at  1  a.  m.  Cambridge,  Mass.,  26tli:  Auroral  light  observed  at  10.15  p. 
m.     Gardiner,  Me.,  26th:  Faint  auroral  light  from  11  p.  m.  to  12.30  a.  m.  of  the  27th. 

Thundcr-siarms. — Thunder-storms  were  reported  in  the  various  districts  on  the  follow- 
ing dates:  New  England,  7th,  14th,  16th,  24th,  28th,  29th,  30th.  3Iiddle  Atlantic  States, 
1st,  5th,  6th,  9th,  10th,  11th,  13th,  14th,  17th,  20th,  2l8t,  22d,  23d,  24th,  26th,  27th, 
28th,  29th,  31st.  South  Atlantic  States,  4th  to  7th,  9th  to  12th,  14th  to  17th,  25th,  26th, 
28th,  29th,  31st.  Flonda  Peninsula,  1st,  2d,  6th,  7th,  8th,  10th,  11th,  15th,  24th,  26th, 
27th,  29th.  East  Oulf  States,  6th  to  11th,  13th,  20th,  21st,  27th,  28th,  29th,  31st.  West 
Gulf  States,  2d  to  10th,  13th,  20th,  25th,  26th,  27th,  30th,  31st,  Ohio  Valley  and  Tennessee^ 
4th,  13th,  15th,  16th,  25th  to  28th,  31st.  Lower  Lake  regian,  1st,  4th,  8th,  9th,  lOth, 
24th,  27th,  28th,  31st.  Ujyper  Lake  region,  3d,  4th,  6th  to  10th,  13th,  18th,  24th,  25th, 
27th,  30th.  Upper  Mississippi  Valley,  3d,  4th,  5th,  7th,  8th,  9th,  10th,  19th,  20th,  21th 
to  28th,  30th,  31st.  MissouH  Valley,  3d,  4th,  5th,  8th,  16th,  18th,  19th,  23d,  24th,  26th, 
29th,  30th,  31st.  Extreme  Northwest,  4th,  16th,  18th,  31st.  Northern  Slope,  2d,  3d,  5th, 
7th,  15th,  16th,  19th,  26th  to  30th.  Middle  Slope,  1st,  2d,  5th,  6th,  15th  to  19th,  24th, 
25th,  26th,  29th.  Southern  Slope,  1st  to  6th,  8th,  9th,  16th,  17th,  18th,  21st,  23d  to  26th, 
28th,  29th,  30th.  Eio  Grande  Valley,  3d,  5th,  6th,  12lh,  16th,  17th,  18th,  20th,  24th, 
28th,  31st,  Northern  Plateau,  1st,  2d,  3d,  6th,  10th,  11th,  12th,  16th,  18th,  27th.  Mid- 
dle Plateau,  23d,  24th,  25th,  28th.  Southern  Plateau,  6th,  7th,  8th,  13th,  17th,  22d,  29th, 
30th. 

Thunder-storms  were  also  reported  from  the  following  stations  not  included  in  the 
districts  named  above:  Portland,  Greg.,  2d;  Red  Bluff,  Cal.,  2d;  Yisalia,  Cal.,  2d. 

During  thunder-storms  the  following  instances  of  damage  by  lightning  have  occurred: 
Clay  Centre,  Kans.,  26th:  At  Wakefield,  16  miles  southeast  of  this  place,  a  store  was 
struck,  cutting  the  chimney  in  halves  and  melting  a  immber  of  cans  containing  fruit. 
Little  Rock,  Ark.,  4th:  A  house  at  this  place  was  struck;  the  lightning  knocked  down 
the  chimney  and  tore  off  a  part  of  the  roof  about  10  feet  square.  It  piissed  down  a 
metallic  spout  and  through  a  barrel  full  of  water,  knocked  out  the  bottom  of  the  barrel 
and  entered  the  ground,  making  a  hole  about  2  feet  in  diameter  and  2  feet  deep.  On 
the  9th  a  tree  in  the  State  House  yard  was  struck;  at  the  same  time  a  man  was  made 
Insensible  on  the  street  about  200  yards  distant.     Bismarck,  Dak. ,  31st:  Lightning  struck 
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and  tore  out  the  end  of  a  dwelling.  A  man,  the  only  occupant  of  the  house,  was  thrown 
violently  down.  Silverware  in  the  house  was  melted.  Huron,  Dak.,  4th:  Lightning 
struck  a  wind  vane,  passing  from  it  to  the  anemometer,  and  from  thence  along  the  wires 
to  the  self-register,  burning  that  instrument,  together  with  telegraph  instruments, 
switch,  and  ignited  the  window  curtain.  Four  distinct  explosions  occurred  within  the 
office,  and  were  heard  nearly  a  square  distant.  The  observer  felt  a  severe  shock,  which 
rendered  him  insensible  for  several  minutes.  At  Shelbyville,  Ky.,  during  a  thunder- 
storm on  the  night  of  the  4th,  the  lightning  struck  several  points  in  the  town.  Trees, 
fences,  and  houses  were  more  or  less  damaged;  the  inmates  of  one  of  the  houses  had  a 
veiy  narrow  escape,  being  made  insensible  by  the  fluid.  Several  valuable  cattle  were 
killed. 

Telegraphic  communicaiian  interrupted  by  atmospheric  electricity, — Fort  McKavett,  Texas, 
20th,  30th.     Fort  Elliott,  Texas,  1st,  2d,  6th,  29th. 

OPTICAL  PHENOMENA. 

Solar  haloa. — Solar  halos  have  been  observed  in  the  various  districts  on  the  following 
dates :  New  England^  3d,  5th,  6th,  7th,  8th,  9th,  10th,  21st,  22d,  25th,  28th,  30th,  31st. 
MiddU  Atlantic  States,  8th,  9th,  22d,  24th,  26th,  28th.  South  AOantic  States,  8th,  11th, 
19th,  20th,  24th,  3l8t.  Florida  Peninsula,  2d,  23d,  29th,  30th.  West  Qvlf  States,  17t», 
23d.  Ohio  Valley  and  Tennessee,  3d,  4th,  7th,  8th,  9th,  14th,  15th,  19th,  21st,  24th,  26th, 
30th.  Ixncer  Lake  region,  3d,  5th,  6th,  8th,  16th,  17th,  19th,  24th,  26th,  30th.  Upper 
Lake  regUm,  2d,  5th,  6th,  7th,  8th,  14th,  19th,  21st,  24th  to  29th.  Upper  Mississippi 
Valley,  3d,  6th,  9th,  14th,  18th,  19th,  24th,  26th,  27th,  29th,  30th.  Missoun  Valley,  20th, 
25th,  28th,  30th.  Northern  Slope,  24th,  25th,  31st.  Middle  Slope,  7th,  9th,  10th,  16th,  21st, 
28th.  NorOiem  Plateau,  5th,  11th,  21st,  22d,  24th,  30th,  31st  Nmih  Pacific  Coast  region, 
21st,  28th,  31st.     MiddU  Pacific  Coast  region,  4th,  5th,  13th,  17th,  18th,  22d,  23d,  27th. 

Solar hiJos  were  also  reported  from  the  following  stations  not  included  in  tiie  districts 
named  above:  Saint  Vincent,  Minn.,  28th;  Bismarck,  Dak.,  28th;  Campo,  Cal.,  Ist; 
Carson  City,  Nev.,  23d;  Salt  Lake  City,  18th,  22d,  23d,  24th,  28th,  3l8t. 

Lunar  halos. — Lunar  halos  have  been  observed  in  the  various  districts  on  the  follow- 
ing dates:  New  England,  23d,  24th,  25th,  26th,  31st.  Middle  Atlantic  States,  2d,  3d,  5th, 
23d,  24th,  25th,  27th  to  31st.  S(mth  Atlantic  States,  1st,  4th,  28th,  30th,  31st.  Florida 
Peninsula,  23d,  24th,  31st.  East  Gulf  Stales,  4th,  24th,  26th,  27th,  28th,  30th,  3l8t. 
West  aulf  States,  2d,  3d,  24th  to  30th.  Ohio  Valley  and  Tennessee,  1st,  2d,  25th,  27th, 
30th.  Lower  Lake  region,  5th,  6th,  15th,  24th,  25th,  26th,  30th.  Upper  Lake  regum, 
22d,  25th,  26th,  29th.  Upper  Mississippi  Valley,  2d,  22d,  25th,  26th,  27th,  29th.  Mis- 
sowri  Valley,  3d,  23d,  24th,  26th  to  30th.  Northern  Slope,  24th,  25th,  27th,  28th.  Middle 
Slope,  5th,  22d,  23d,  30th.  North  Pacific  Coast  region,  21st,  26th,  28th,  31st.  Middle 
Pacific  Coast  region,  4th,  27iii.    South  Pacific  Coast  region,  1st,  2dj  3d,  25th,  26th. 

Lunar  halos  were  also  reported  £rom  the  following  stations  not  included  in  the  districts 
named  above:  Stockton,  Tex.,  22d.  23d,  24th;  Fort  Yates,  Dak.,  28th;  Uvalde,  Tex.,  26th. 

iftVa^rc. —Indianola,  Tex.,  1st,  11th,  13th,  22d.  Alexandria,  Dak.,  Ist,  3d,  14th,  15th, 
24th,  28th,  29th.     Northfield,  Minn.,  28th. 

MISCELLANEOUS  PHENOMENA. 

Swnsets, — The  characteristics  of  the  sky,  as  indicative  of  fiur  or  foul  weather  for  the 
succeeding  twenty-four  hours,  have  be6n  observed  at  all  Signal  Service  stations.  Reports 
from  189  stations  show  5,731  observations  to  Jiave  been  made,  of  which  28  were  reported 
doubtful;  of  the  remainder,  4,902,  or  85.9  per  cent.,  were  followed  by  the  expected 
weather. 

Sun  spots. — The  following  record  of  observations  has  been  forwarded  by  Mr.  D.  P.  Todd, 
director  of  the  Lawrence  Observatory,  Amherst,  Mass. : 
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Mr.  William  Dawson,  at  Bpiceland,  Ind.,  reports;  Ist,  3  groups,  02  Hpots;  (me  large 
Bpot  on  the  east  edge;  Tth,  5  gronps,  60  spots,  mostly  in  iiortheaBt  qnodratit;  1  large 
spot  north  of  center;  lOtli,  7  gronps,  73  spots;  condensed  group  on  east  edge;  IStb,  5 
groups,  135  Bpolfi;  2  very  large  groups  in  the  eastern  hemisphere;  1  visible  to  the  unaa- 
Bist«d  eye;  17th,  7  gronps,  150  spots;  1  visible  t«  tbe  anassisted  eye;  3Dth,  4  groups, 
75  spots;  23d,  2  groups,  12  spots;  34th,  3  groups,  10  spots,  I  spot  very  close  to  east  edge; 
26tb,  3  graaps,  4  spots,  1  spot  very  doee  to  west  edge  and  3  spots  near  east  edge, 

Mr.  l&vid  Trowbridge,  at  Waterbnrgh,  New  York,  reports;  2d,  2  groups,  2  spots;  1 
large  spot  JDst  appeared  by  rotation;  3d,  5  groups,  11  spots;  3  gronps  appeu^  by  rota- 
tioa  aad  1  arisen;  IbcuIlb  in  east;  5th,  4  groups,  6  spots;  6th,  3  groups,  7  spots;  7th,  7 
groups,  0  spots;  1  new  group  appeared  by  rotation;  8th,  i  groups,  13  spots;  10th,  4 
groups,  0  spots;  15th,  4  groups,  17  spots;  the  large  group  that  disappeared  on  36th  of 
April  has  reappeared,  anti  is  visible  without  the  telescope;  18th,  5  groups,  29  spots;  1 
new  faint  group  near  the  center  of  the  disk;  ITth,  li  gronps,  24  jipots;  the  large  group  is 
brciking  up  irto  ain:ilk-r  spots,  biil  is  still  visible  wilhout  tclpscope;  fiicula;  gonerally 
Tislble;  10th,  3  giODpe,  37  spots;  19th,  3  gronps,  15  spots;  30th,  3  groups,  18  i^ta;  33d, 
3  gronps,  3  spots;  the  lai^  group  visible  as  2  large  spots;  24th,  I  group,  2Bpota;  1  group 
has  di^ppeared  by  rotation;  36th,  1  group,  1  spot;  the  large  gronp  has  disappeared  by 
rotation,  and  a  new  one  has  appealed  by  rotation;  20th,  2  groups,  2  spots;  1  new  gionp 
has  appeared  by  rotAtion;  30th,  3  groups,  3  spots;  1  faint  gronp  has  arisen. 

Mr.  H.  D.  Gowey,  at  North  Lewisbui^h,  Ohio,  reports:  mm  spots  wei«  observed  cm 
all  clear  days  dnring  the  moDth;  they  were  largest  and  most  active  &om  the  Stbtotlie 
16th,  and  smallest  at  the  beginning  and  close  of  the  month. 

The  following  record  of  observation  has  been  forwarded  by  Mr.  A.  O.  Bender,  Sacra- 
mento, Cal. : 
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24th,  cloudy ;  otherwise,  on  omitted  dajrs,  only  the  changes  due  to  solar  rotation  were  observed. 
*  Estimated. 

Meteors. — Yuma,  Ariz.,  14th,  20th;  Charleston,  111.,  16th;  New  Corydon,  Ind.,  9th, 
16th;  Yevay,  Ind.,  16th,  23d;  Clinton,  Iowa,  22,  at  2.30  a.  m.  A  large  and  brilliant 
meteor  appeared  in  the  heavens  at  a  x>oint  a  little  sout^  of  west  and  at  an  elevation  of 
60°.  It  passed  rapidly  downward,  and  disappeared  when  about  10°  above  the  horizon. 
During  its  x>a8sage  it  emitted  a  train  of  sparks,  apparently  several  feet  in  length.  Be- 
fore its  disappearance  it  broke  into  several  fragments.  Two  distinct  detonations  were 
heaid.    Another  meteor  was  also  observed  at  this  station  on  the  29th. 

Monticello,  Iowa,  23d,  24th;  Yates  Center;  Kans.,  8th;  Woodstock,  Md.,  13th,  14th; 
Rowe,  Mass.,  7th;  Thomville,  Mich.,  23d;  Freehold,  N.  J.,  3d;  Weldon,  N.  C,  27th; 
Stateburgh,  S.  C,  16th,  19th,  23d,  27th. 

Poar  hands. — Laconia,  Ind.,  29th;  New  Corydon,  Ind.,  1st,  2d,  14th,  15th,  19th,  24th, 
26th,  26th;  Gardiner,  Me.,  8th;  Freehold,  N.  J., '7th;  Woodstock,  Vt.,  9th. 

Earthquakes. — Pagosa  Springs,  Colo.,  11th,  at  8  p.  m.:  A  slight  shock  of  earthquake 
was  felt  at  this  pla^.  It  is  aJso  reported  to  have  been  felt  in  the  mountains  about  22 
miles  east  of  that  place. 

Zodiacal  Light.— l^ew  Haven,  15th;  Nashville,  5th,  10th,  15th  to  19th,  22d;  Monti- 
cello,  Iowa,  15th,  16th;  Yates  Center,  Kans.,  5th,  8th,  15th,  16th;  Cambridge,  Mass., 
6th,  6th,  7th,  15th,  16th;  Atco,  N.  J.,  7th,  16th,  18th;  Waterbuigh,  N.  Y.,  6th,  7th, 
15th,  16th;  Dyberry,  Pa.,  26th. 

Prairie  and  forest  fires. — Port  Huron,  Mich.,  9th;  Moorhead,  Minn.,  4th,  5th,  6th; 
Saint  Vincent,  Minn.,  4th;  Fort  Yates,  Dak.,  15th;  Fort  Stevenson,  Dak.,  24th;  Yank- 
ton, Dak.,  1st,  2d,  3d,  6th,  12th,  13th,  25th;  North  Platte,  Nebr.,  1st,  3d;  Fort  Brady, 
Mich.,  17th  to  20th;  CresweU,  Kans.,  15th;  Wytheville,  Va.,  2d,  3d,  17th. 

Drought. — Fort  Missoula,  Mont.,  16th;  crops  suffering  for  want  of  rain. 

Insects. — Saint  Meinrad,  Ind.,  31st:  Great  damage  has  been  done  to  the  hay  crop  by 
the  cut-worm.  Guttenbuigh,  Iowa,  3l8t:  The  chinch-bug  has  appeared  in  the  wheat- 
fields  in  great  numbers.  .^Sdenia,  N.  Y.,  31st:  The  Color^lo  beetle  has  appeared  and 
is  injuring  potatoes.  Ash  wood,  Tenn. :  The  army  worm  appeared  during  the  first  part 
of  the  month  and  did  great  damage  to  wheat,  barley,  and  the  meadows.  A  species  of 
cut-worm  also  appeared  and  did  considerably  injury  to  cotton  and  garden  vegetables. 
At  the  end  of  the  month  the  army- worm  disappeared.  Little  Hock,  Ark.,  12th:  Farm- 
ers in  this  vicinity  report  that  the  cut-worm  is  doing  great  injury  to  crops.  Nashville, 
Tenn.,  13th:  It  is  reported  that  the  army-worm  is  doing  considerable  damage,  especially 
in  the  eastern  part  of  the  State.  Pike's  Peak,  Colo. ,  18th:  Countless  numbers  of  millers 
or  moths  appeared  on  the  snow  during  the  prevalence  of  a  southwest  wind.  Hickman, 
Ky.,  12th:  Reports  from  many  sections  of  the  country  show  that  the  army-worm  is  very 
destructive,  and  is  ruining  wheat,  meadows,  and  com  in  many  localities.  Cairo,  111., 
10th:  The  army- worm  is  doing  much  damage  to  young  potatoes  and  com  in  the  sur- 
rounding country.  Huntsville,  Ala.,  5th:  Army-worms  have  appeared  in  lai^  num- 
bers and  are  doing  considerable  injury  to  wheat.  Chinch-bugs  and  army-worms  are  re- 
ported as  doing  much  damage  in  Texas. 

Sand'Starms.^Stocktonj  Tex.,  4th,  9th;  Yuma,  Ariz.,  5th,  6th,  7th,  13th,  24th,  25th; 
Winnemucca,  Nev.,  9th;  Umatilla,  Oreg.,  2d,  10th,  18th;  Camp  Thomas,  Ariz.,  2d, 5th, 
19th,  20th,  25th,  26th,  29th,  30th;  Lewiston,  12th. 

Published'by  order  of  the  Secretary  of  War. 

W.  B.  HAZEN, 
Brig,  and  Bvt.  Maj.  Gen'ly  Chief  Signal  Officer,  U,  8.  A. 


APPENDIX    No.    87. 
HOHTHLT  WEA.TH£B  BETIEW,  JOSS,  U 


aOMiafjrQlr,  ISbH,  baa  been  car^bUrfiKimiBedHtd  »  gmtatl  ■ommMy  rf  «ha  ptwBMl 
etUMBto  Ar  Odi  dMrict  la  tlu  Utdtod  SMea  la  pnMoted  In  tills  Berfav. 

The  Iciiiperature  dQiing  the  mouth  oijune  averaged  from  0.1  to  0,2  of  »  degree  above 
the  Dorm^  in  the  di^ricts  on  the  Atlantic  CNonat;  it  loae  slightly  in  liil  other  diatricU 
past  of  the  Rockj  Hountaina,  and  thia  inercasc  over  the  low  mean  Ifimperatare  of  ttie 
previous  moDth  haa  been  favorable  to  agricoltunLl  interests,  especially  iu  tlie  eastern 
and  southern  sPCtious  of  tho  country,  where  the  crops  have  been  greatly  improved.  The 
ivbeat  crop  has  been  secured  in  the  sonthem  districts,  and  harvesting  was  in  progress  as 
lar  north  as  the  fortieth  parallel  at  the  c1ob6  of  the  month.  Heavy  rains  in  the  Stat«a 
north  of  the  Ohio  Valley  and  in  sections  of  the  Northwest  injured  the  growing  00m, 
and  the  late  epring  reduced  the  acreage  of  this  crop,  bnt  the  recent  vcarm  wentber  in 
these  sections  has  greatly  improved  its  condition. 

On  the  Pacific  coast  the  rainlall  has  been  tiligbtly  below  the  mesin  for  the  month,  ex- 
cept in  southern  Califomia,  and  the  wheat  crop  of  Oregon  and  Washington  Territory 
promiaca  lo  be  above  the  average,  while  that  of  California  will  probably  lall  slightly 
below  the  average. 

The  cotton  region  reports  have  been  continoed,  and  for  the  pnrpoew  of  comparison  the 
conditions  of  rainfall  tind  temperature  are  given  for  the  months  April,  May,  and  Jane, 
The  warm  vreatherof  Junein  the  cotton -growing  regions  has  improved  the  condition  of 
1  ho  crop  in  the  li  a  If  and  South  AtJiintie  States.  Rcportif  from  the  Lower  Mississippi 
Valley  indicutcthat  ii  gooti,  hvit  l;iti>,  crop  will  be  produced  in  the  overflrnvc-d  dislrii'l.s. 

The  month  has  been  porticnlarly  marked  by  the  occt^Trence  of  severe  local  stonDS  and 
tornadoes,  which  in  many  casee  caused  great  loea  of  life  and  property.  Theae  destruct- 
ive storms  occorred  in  almost  every  section  of  the  country,  bnt  were  most  ntimerous  in 
the  States  of  the  Upper  MiSBisBippi  and  Lower  Missouri  Valleys.  The  tornado  which 
occtured  in  eastern  Iowa  on  the  night  of  the  17th  was  the  moat  deetnictiTe  storm  of  tbe 
month. 

Ocean  ice  continued  in  the  north  Atlantic  daring  the  month,  bnt  it  will  be  Been  ftom 
the  chart  that  the  area  within  which  vessels  have  reported  ice  or  icebeifcs  is  not  so  large 
as  in  the  previous  month,  although  icebergs  were  observed  in  longitudea  &rther  to  the 
east  than  in  either  May  or  April.  Several  yessels  were  vrrecked  in  the  ice-fields  of  the 
North  Atlantic  during  the  month,  and  the  chart  ntay  be  of  service  iu  selecting  the  safe 
routes  for  vessels  leaving  the  Atlantic  porta.  The  vessel  reports,  which  give  the  lati- 
tnde  and  longitude  in  which  ice  was  obeerved,  will  be  found  under  the  heading  of  Oceao 
Ice.  Under  the  same  heading  is  given  an  interesting  extract  of  an  article  written  by 
Mr.  E.  Douglas  Archibald,  in  which  the  writer  discnasca  the  subject  of  ocean  ice,  and 
gives  its  years  of  maxiinnni  frequency,  compared  with  Ihe  yean  of  maximum  son 

That  part  of  the  Review  lefemng  to  International  Meteondc^  presents  the  general 
weather  conditions  which  pievailed  over  the  northern  heml^hete  dnring  the  month  of 
April,  1880,  and  thetiacks  of  barometric  minima  for  July,  ISSO.tiaced&om^maltaneons 
observations  taken  at  7.35  a.  m.,  Washington  mean  time.  The  month  of  April  was 
chiefly  remarkable  for  the  high  tempeiatnres  which  prevtoled  in  central  Europe,  and  as 
an  interesting  feature  of  Chwt  V  may  be  mentioned  the  tracing  of  the  first  typhoon  of 
July,  1880,  occmring  in  the  China  Sea. 

In  the  preparation  of  this  Review  the  following  data  have  been  used,  viz,  the  legnhu' 
tri-daily  weather  charts,  containing  the  data  of  simtdtaneous  obeerratione  taken  at  136 
Signal  Service  stations  and  14  Canadian  stations,  as  telegraphed  to  this  (rfBoe;  160 
montily  jonmals  and  171  monthly  means  fiom  the  former  and  14  monthly  means  ftom 
the  latter;  180  monthly  registers  from  voluntary  observers;  48  montlilf  regiatere  from 
United  States  Army  post  surgeons;  marine  records;  international  simnltaiMOiU  obaerva- 
tions;  marine  reports  through  the  co-operation  of  the  New  York  Herald  Weather  Swr- 
ice ;  abstracts  of  ships'  lo^,  Aimished  by  the  publishers  of  the  New  York  Maritime  Beg- 
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igter;  monthly  reports  firom  the  local  weather  services  of  Kansas,  Nebraska,  and  Mis- 
souri, and  of  the  Central  Pacific  Railway  Company;  trostworthy  newspaper  extracts; 
special  reports. 

BABOMETBIC  PBESSUBK 

The  distribution  of  mean  atmospheric  pressure  for  the  month  of  June,  1882,  is  shown 
by  isobarometric  lines  in  black  on  Chart  No.  II. 

The  area  of  lowest  mean  pressure  occupies  the  region  north  of  New  England,  extend- 
ing oyer  the  Lower  Saint  Lawrence  Valley,  and  the  second  depression  extends  over  ^e 
R^ky  Mountain  regions,  the  pressure  being  least  in  Arizona.  Compared  with  the  pre- 
vious month  the  pressure  has  diminished  from  0.1  to  0.15  of  an  inch  in  the  Lake  region 
and  from  0.1  to  0.2  of  ai^inch  in  New  England,  the  Middle  States,  and  Saint  Lav^rence 
Valley.  On  the  Pacific  coast  the  pressure  has  fiJlen  slightly,  the  distribution  of  press- 
ure remaining  unchanged.  The  low  area  in  the  Rocky  Mountain  region  occupies  about 
the  same  position  as  that  of  May,  but  the  isobar  of  29.80  includes  vnthin  its  limits  Ari- 
zona, New  Mexico,  Colorado,  and  Utah,  and  i>arts  of  Nevada,  Nebraska^  Wyoming,  and 
Idaho. 

Departures  from  the  normal  values  for  the  month. — Compared  vnth  the  means  of  June  of 
previous  years,  the  pressure  differs  slightly  from  the  normal  in  the  Southern  States  and 
at  the  Rocky  Mountain  stations,  and  it  is  from  0.05  to  0.01  below  the  normal  in  Npw 
England  and  the^  Middle  States.  It  is  also  slightly  below  the  normal  on  the  North  Pa- 
cific coast. 

BABOMETBIC  BANOB8. 

The  barometric  pressure  during  the  month  of  June  has  varied  from  0.18  of  an  inch  to 
0.9  of  an  inch,  the  least  range  being  at  Campo,  Cal.,  and  the  greatest  range  being  at  Es- 
canaba,  Mich. ;  generally  the  range  increases  with  the  latitude,  and,  on  the  same  lati- 
tude, the  range  on  the  Pacific  coast  is  equal  to  about  one-half  the  range  on  the  Atlantic 
coast. 

In  the  several  districts  the  barometric  ranges  have  been  as  follows:  New  England: 
0.8  inch  at  Portland,  0.81  inch  at  Springfield,  and  0.68  inch  at  the  summit  of  Mount 
Washington.  MiddU  Atlantic  States:  0.86  indi  at  Albany,  0.62  inch  at  Norfolk.  South 
Atlantic  States:  0.58  inch  at  Kittyhawk  and  0.40  inch  at  Jacksonville.  Florida  Penin- 
sula: 0.25  inch  at  Key  West  and  0.34  inch  at  Cedar  Keys.  East  Qidf  States:  0.52  inch 
at  Starkville  and  0.49  inch  at  MoAtgomeiy.  West  Gulf  States:  0.67  inch  at  Little  Rock 
and  0. 33  inch  at  Brownsville.  Ohio  VaUey  and  Tennessee:  0. 61  inch  at  Memphis,  0. 54  inch  at 
Cincinnati,  and  0. 51  inch  at  Knoxville.  Lower  Lake  region:  0.77  inch  at  Oswego  and  0. 63 
inch  at  Cleveland.  Upper  Lake  region:  0.90  inch  at  Escanaba  and  0.72  inch  at  Chicago. 
Upper  Mississippi  VaUey:  0.89  inch  at  Saint  Paul  and  0.68  inch  at  I^venport.  Missowri 
VdUley:  0.84  inch  at  Yamkton  and  0.68  inch  at  Springfield.  Extreme  Northwest:  0.75  inch 
at  Moorhead  and  0.58  inch  at  Saint  Vincent.  Northern  Slope:  0.69  inch  at  North  Platte 
and  0. 51  inch  at  Cheyenne.  Middle  Slope:  0. 62  inch  at  Dodge  City  and  0. 45  inch  at  Pike's 
Peak.  Southern  Slope:  0.67  inch  at  Henrietta  and  0.38  inch  at  Stockton.  Northern  Plateau: 
0.53  inch  at  Umatilla  and  0.34  inch  at  Dayton.  Middle  Plateau:  0.41  inch  at  Salt  Lake 
City  and  0.37  inch  at  Winnemucca.  SofUhem  Plateau:  0.39  inch  at  Santa  F6  and  0.27 
indfi  at  Silver  City.  North  Pacific  Coast  region:  0.52  inch  at  Portland  and  0.42  inch  at 
Olympia.  Middle  Pacific  Coast  region:  0.43  inch  at  Red  Bluff  and  0.30  inch  at  San  Fran- 
dsoo.    South  Pacific  Coast  region:  0.32  inch  at  Yuma  and  0.18  inch  at  Campo. 

Areas  of  high  barometer, — Four  areas  of  high  barometer  have  been  traced  over  the  east- 
em  part  of  the  United  States  during  the  month  of  June.  They  were  first  observed  in  the 
region  north  of  the  Upper  Missouri  Valley,  or  north  of  Lake  Superior,  and  moved  to  the 
southeast  over  the  Atlantic,  developing  but  slight  energy  and  causing  no  unusual  change 
in  barometric  pressure.  In  no  case  has  an  area  of  high  pressure  been  traced  to  the  west 
of  the  Rocky  Mountains,  while  two  such  areas  have  apparently  approached  the  North 
Pacific  coast  from  the  Pacific. 

I. — ^Tlie  pressure  was  above  the  normal  for  the  month  in  the  region  north  of  the  Mis- 
souri Valley  on  the  1st  and  2d,  but  the  development  of  low  area  II  on  the  eastern  slope 
of  t^e  Rocky  Mountains  apparently  retarded  the  movement  of  this  area.  The  pressure 
increased  in  the  western  diErtiicts  on  the  4th,  a  slight  excess  of  pressure  appearing  over 
Texas,  while  the  greater  pressure  continued  in  British  America,  north  of  Dakota.  A 
light  * '  norther  "  occuired  on  the  Texas  coast  on  the  3d  and  4th,  in  advance  of  this  area, 
and  on  the  5th  the  pressure  had  increased  to  30.2Q  and  above  in  the  Mississippi  and 
tx>wer  Missouri  Valleys,  the  center  of  greatest  pressure  being  near  Springfield,  Mo.,  on 
the  morning  of  the  5th.  The  midnight  report  of  the  5th  showed  that  this  area  was  ex- 
tending eastward  over  the  Southern  States,  the  pressure  having  increased  during  the 
day  at  stations  south  of  the  L^e  region,  and  the  winds  in  the  southwest  shifting  to  east- 
erly, with  light  rains  in  Texas,  Ind£m  Territory,  and  Kansas.    At  the  midnight  report 
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of  the  6th  this  area  hod  moved  to  the  enat  of  the  coast  line,  advancing  atonly  US  tB 
BOittheast,  but  the  pressure  eontinneil  high  in  the  South  Atlantic  and  Gnlf  Stales,  witli 
rain  gradnally  extending  eastward  over  the  distiicta  as  the  preaeurc  diminished. 

II. — Tli'is  area  appeared  in  British  Ameriui,  north  of  Lake  Superior  and  Minnesota, 
on  the  lOth.  It  extended  over  the  Luke  region,  Saint  Lawrence  Valley,  and  the  Middle 
8tai«a,  and  on  the  morning  of  the  )'2th  was  central  near  Montjeol,  where  the  presEuie 
was  30.25.  A.t  the  anemoon  report  of  the  lUth  this  area  na3centj:al  off  the  Middle  At- 
lantic coast,  where  the  pressure  oontinned  high  ontil  the  14th,  when  it  diminished  in 
advance  of  low  area  IV.  The  prcsisure  increased  on  the  South  Atlantic  coast  as  this  area 
passed  over  New  England  to  the  southeast,  and  when  the  barometer  fel  1  in  the  northern 
districts  on  the  14th  the  r^onof  high  pressure  was  transferred  to  the  Gulf  States,  where 
the  baroiiictet  couHnned  relatively  high  untU  the  ISth.  . 

III. — This  advanced  from  the  oorthwestword  over  Lake  Superior  on  the  19th,  the  iso- 
bar of  30.10  inclosing  the  Upper  Luke  r^on  at  the  midnight  report  of  that  date.  Chi 
the  2Dth  this  area  was  central  over  lake  Erie,  and  on  the  morning  of  the  21st  over  the 
Middle  Atlantic  States,  inclosed  by  on  isobar  of  30.20,  which  extended  irom  Cape  Hal- 
toras  to  Toronto,  Canada.  The  pressure  increased  at  stations  on  the  Atlantic  coast  on  the 
2lBt,  with  cool,  fair  weather  in  New  Englaad  and  the  Middle  States,  and  without  anT 
marked  change  in  the  pontiou  of  this  area,  which  continued  over  the  Middle  5tat«3  until 
the  22d,  when  it  passed  slowly  ta  the  southeast  over  the  Atlantic,  the  barometer  remain- 
ing high  in  the  South  Atlantic  and  Gulf  States  until  the  S8th. 

IV. — Appeared  north  of  the  Lake  region  on  the  29th,  and  extended  over  the  Middle 
States  and  Saint  Lawrence  Volley,  attended  by  cool  northerly  winds  in  theso  districts 
on  the  2tlth  and  3Dth.  This  area  disappeared  rapidly  in  advance  of  low  area  IX,  which 
was  moving  eastward  from  the  Upper  Missouri  Valley  on  the  morning  of  the  30th. 

Areas  of  high  barometer  appeared  on  the  Fadhc  coast  on  the  following  dates,  hat  i 
no  case  could  they  be  traced  to  theeoet  of  the  Kocky  Mountains.  On  the  lltb  and  12th 
the  pressure  increased  to  30.13  at  Bosebnrgh  and  30.14  at  Portland,  and  continued  high 
ttntil  the  18th,  reaching  the  maximum,  30.22,  on  the  17th,  Dniing  this  period  of  high 
pressure  on  the  North  PacdSc  coast  the  barometer  was  betow  the  mean  for  the  month  at 
the  central  and  southern  California  stations,  and  over  the  Middle  und  Southern  Pluteaa 
regions.  On  the  aoth,  a  second  area  of  high  prcEMure  advanced  l>om  the  Pnciflc  over 
Oregon  und  Wiiahiugloa  Territory,  iictompaniLd  by  cool  north  to  west  winds  and  fair 
weather,  which  continued  until  tlie  close  of  Ihe  month,  the  pressure  in  California  re- 
maining genenilly  below  the  mean. 

Areas  of  Imo  barometer. — Nine  areas  of  low  pressure  appeared  within  the  limits  of  the 
Signal  Service  Btations  sufficiently  well  defined  to  render  it  poBsihle  to  trace  the  move- 
ments of  each  during  at  least  three  consecutive  tri-daity  reports.  On  Chart  I  will  be 
foimd  the  tracks  of  the  center  of  these  depressions,  seven  of  which  reached  the  Atlantic 
coast,  passing  to  the  east  of  the  Saint  Lawrence  Valley,  north  of  the  mean  track  of  the 
low  areas  of  June.  Two  extended  areas  of  low  pressure  developed  in  the  Rocky  Mount- 
ain r^ons,  where  they  remained  almost  stationary  for  several  days.  The  centeie  of 
these  depressions  have  been  approximately  located,  with  a  view  of  Uluatiating  the  con- 
tinuance of  low  areas  in  the  Rocky  Mountain  regionB  during  summer  months. 

The  following  table  gives  the  latitude  and  longitude  in  which  eadi  area  was  first  and 
last  observed,  fmd  the  average  hourly  velocity: 
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The  noticeable  feature  of  Chart  I  is  the  absence  of  storm  tracks  &om  llie  Sontltem 
8tAt«e  and  Atlantic  coast  districts.  No  depression  appeared  south  of  the  fortieth  poiallel 
of  latitnde,  except  on  the  middle  Rocky  Mountain  Slope. 
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The  following  table  gives  the  nnmber  of  areas  of  low  pressures  daring  the  month  of 
Jnne,  since  18^ : 

June,  1873 _.  10 

June,  1874 9 

June,  1875 _ 1 7 

June,  1876 : 6 

June^  1877 11 

June,  1878 _ _ 10 

June,  1879 9 

June,  1880 j 13 

June,  1881 _ 6 

June,  1882-. _ 9 

I. — ^This  depression  developed  in  Dakota  on  the  29th  of  the  preceding  month,  and 
passed  slowly  to  the  eastward  over  Minnesota  and  Michigan  with  increasing  energy, 
causing  dangerous  winds  on  lakes  Erie  and  Huron,  cautionary  si^ials  having  been  dis- 
played in  advance.  On  the  morning  of  the  1st  this  depression  was  central  in  the  Saint 
Lawrence  Valley,  northwest  of  Montreal,  where  the  barometer  had  &llen  to  29.36. 
Heavy  rains  occurred  in  the  districts  on  the  Atlantic  coast  on  the  Ist,  and  dangerous 
southwest  to  northwest  winds  prevailed  on  the  Atlantic  coast  firom  Eastport  to  Jackson- 
ville. This  storm  apparently  lost  much  of  its  energy  after  reaching  the  Athmtic,  and 
when  last  observed,  north  of  Nova  Scotia,  the  pressure  at  the  center  had  increased  and 
the  isobars  were  less  crowded  than  they  had  been  when  the  center  of  this  disturbance  waa 
passing  over  the  Lake  regions.  The  following  maximum  wind  velocities  were  reported 
during  this  storm:  Hatteras.  52,  SW.;  Delaware  Breakwater,  40,  SW. ;  Cape  May,  40, 
S. ;  Sandusky,  46,  SW. ;  Smithville,  30,  SW. ;  Cedar  Keys,  31,  S.  A  heavy  southeast 
gale,  accompanied  by  heavy  rains,  occurred  near  Cape  Cod  on  the  1st,  the  wind  reach- 
ing its  maximum  velocity  about  11  a.  m.,  when  the  tide  was  unusually  high.  Captain 
Gregson,  of  the  steamship  Circassian,  reports.  May  30,  at  8.30  a.  m.,  in  latitude  N.  47^ 
35^,  longitude  W.  57°  05^,  barometer  29.53.  The  wind,  which  was  easterly,  force  4, 
witii  passing  rain  and  fog,  suddenly  shifted  to  NW.,  SE.  and  back  to  SE.,  and  then  to 
SW. ,  making  this  revolution  sevenJ  times,  and  the  weather  suddenly  cleaned  up.  About 
a  mile  from  the  ship  the  water  appeared  to  curl  up  as  if  from  the  fbrce  of  the  wind,  but 
at  the  ship  the  vTind  was  nearly  calm,  or  of  force  1.  The  vnnd  eventually  settled  down 
and  blew  fix)m  the  EN£.,  force  7  to  8,  and  decreased  in  force  toward  noon. 

The  following  reports,  famished  through  the  co-operation  of  the  New  York  Herald 
Weather  Service,  probably  indicate  the  presence  of  this  storm  during  its  movement  east- 
ward over  the  ocean:  steamship  Lepanto,  2d,  in  N.  42°  32^,  W.  56°  57^,  barometer  29.83, 
WSW.,  force  6,  drizzling  rain;  steamship  P.  Calland,  6th,  in  N.  41°  27-',  W.  48°  30-',  bar- 
ometer 29.87,  SSW., force  5,  cloudy;  steamship  Adriatic,  4th,  in  N.  45°  05-',  W.  39°  45^ 
strong  head  wind  and  sea;  6th,  in  N.  41o'52^,  W.  52°  54^,  strong  SSW.  vrad  and  head 
sea. 

II. — ^This  depression  was  central  in  western  Nebraska  on  the  afternoon  of  the  1st,  in- 
closed by  an  isobarometric  line  of  29.70  extending  over  the  eastern  slope  of  the  Rocky 
Mountains,  north  of  the  Arkansas  Valley,  vnth  rain  at  all  stations  in  the  upper  Missouri 
Valley.  On  the  morning  of  the  2d  the  center  of  disturbance  had  moved  eastward  to 
Omaha,  and  the  depression  extended  southward  to  northern  Texas,  while  the  rain-area 
had  moved  eastward  to  Michigan  and  the  Lower  Ohio  Valley.  This  storm  continued  its 
easterly  course  during  the  2d  and  until  the  morning  report  of  the  3d,  passing  over  Iowa 
and  Illinois  vnth  increasing  energy,  and  accompanied  by  very  heavy  rains  near  the  center 
of  disturbance.  A  secondary  depression  formed  over  northern  Texas  on  the  2d  but  dis- 
appeared as  the  original  depression  passed  to  the  eastward.  On  the  morning  of  the  3d, 
the  course  changed  to  the  northeast,  the  center  was  near  Chicago,  and  the  disturbance 
passed  over  sou&ern  Michigan  and  the  Lower  Lake  region,  causing  severe  gales,  barome- 
ter at  the  center  falling  below  29.50,  and  the  storm  becoming  more  clearly  defined  as  a 
cyclonic  disturbance.  Heavy  rain  occurred  in  the  Lake  region  on  the  3d,  accompanied 
by  dangerous  winds  on  lakes  Michigan,  Huron,  and  Erie.  This  storm  passed  to  the 
north  of  the  Lower  Lake  region,  with  decreasing  force  and  increasing  pressure  at  the 
center.  At  the  midnight  rex>ort  of  the  4th  the  barometer  was  low  at  all  stations  in  the 
northeastern  part  of  the  United  States  and  in  the  Saint  Lawrence  Valley,  and  the  iso- 
barometric lines  indicated  that  this  depression  had  moved  eastward  over  northern  New 
England.  On  the  morning  of  the  5th,  the  center  was  near  Eastport,  the  lowest  isobar, 
29. 60,  enclosing  the  center  of  disturbance  and  extending  from  Montr^l  to  Hali&x.  The 
pressure  continued  low  in  the  northeast  during  the  5th,  and  the  winds  in  New  England, 
and  at  stations  northeastward,  shifted  to  westerly,  indicating  the  continued  northeasterly 
movement  of  the  depression.  The  following  maximum  velocities  of  wind  occurred  dur- 
ing this  storm:  Hatteras,  40  SW. ;  Delaware  Breakwater,  43  S. ;  Milwaukee,  42  N. ;  Grand 
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Haven,  40  W.;  Sandusky,  37  W.;  Toledo,  36  W.;  Detroit,  32  SW.  Destractive  local 
storms  were  reported  in  Virginia  and  North  Carolina  on  the  4th,  which  were  in  some 
cases  accompanied  hy  hail.  The  following  vessel  reports,  furnished  through  the  co-opera- 
tion of  the  New  York  Herald  Weather  Service,  probably  indicate  the  presence  of  this 
storm  during  its  eastward  movement  over  the  ocean:  5th,  steamship  Gallia,  N.  40^  37^, 
W.  70°  54^,  barometer  29.79,  SW.,  force  6,  lightning;  6th,  steamship  City  of  Montreal, 
in  N.  Al^  37^,  W.  63°  57^,  strong  head  winds. 

111. — The  area  of  high  barometer,  which  followed  low  area  II,  extended  slowly  over 
the  districts  east  of  the  Mississippi,  where  the  pressure  continued  relatively  high  until 
the  2l8t,  while,  at  the  Rocky  Mountain  stations,  the  barometer  continued  below  the 
mean.  The  low  area  traced  as  III  was  a  large  barometric  depression,  gener^y  inclosed 
by  an  Isobar  of  29.70,  and  including  within  its  limits  Colorado,  New  Mexico,  and  Ut^. 
The  position  of  the  center  of  this  depression  has  been  located  approximately  at  each  re- 
port fix)m  the  date  of  its  appearance  on  the  12th.  The  barometer  continued  low  in  this 
region,  from  the  12th  to  the  13th,  but  the  general  distribution  of  pressure  and  direction 
of  wind  at  the  Rocky  Mountain  stations  did  not  warrant  the  continuation  of  the  track  of 
this  depression  as  a  part  of  that  traced  as  lY.  A  severe  tornado  occurred  in  Saint  Clair 
County,  Mich.,  on  the  8th,  when  the  pressure  was  lowest  near  Salt  Lake  City,  but  an 
examination  of  the  weather  chart  of  that  date  indicated  the  presence  of  a  slight  depres- 
sion in  the  upper  Mississippi  Valley,  with  northerly  winds  over  Lake  Superior  and  south- 
erly winds  in  eastern  Iowa  and  southern  Illinois.  Very  heavy  winds  occurred  in  Iowa 
on  the  10th,  when  the  barometer  was  lowest  in  Colorado. 

IV. — This  depression  was  central  in  eastern  Colorado  on  the  morning  of  the  13th,  the 
barometer  at  Denver  reading  29.62,  and  that  at  Cheyenne,  29.63,  with  northerly  winds 
and  light  rain.  This  depression  extended  in  a  north  and  south  direction,  from  Texas  to 
northern  Dakota,  the  winds  being  from  east  to  south  in  the  Mississippi  and  Missouri  VsJ- 
leys,  accompanied  by  light  rains.  This  area  moved  northward  into  western  Nebraska 
during  the  day,  inclosed  by  an  elliptical  isobar,  the  longer  axis  of  which  inclined  slightly 
to  the  east,  and  extended  from  Santa  F6  to  Bismarck.  The  course  changed  to  the  east- 
ward  during  the  night  of  the  13th,  and  the  center  passed  over  southern  Miniiesota,  cen- 
tral Wisconsin,  and  the  southern  part  of  Lake  Superior  on  the  14th,  the  storm  increas- 
ing in  force  and  becoming  more  contracted  as  it  approached  the  Lake  region.  The  rain- 
area  of  this  depression  extended  over  the  States  north  of  the  Ohio  Valley,  but  the  amount 
of  precipitation  was  slight.  After  passing  to  the  east  of  the  Lake  region  over  the  Saint 
Lawrence  Valley,  the  pressure  diminished  at  the  cent<?r,  and  the  disturbance  became 
more  extended;  rain  fell  in  New  England  and  the  Middle  Atlantic  States  as  the  cen- 
ter of  this  disturbance  passed  to  the  eastward  and  northward  of  these  districts.  At  the 
7  a.  m.  report  of  the  16th,  when  the  center  of  disturbance  wavS  near  Farther  Point,  the 
barometer  at  that  station  read  29.41 ;  the  following  maximum  velocities  of  wind  were  re- 
ported at  stations  on  the  lakes:  Milwaukee,  36;  Grand  Haven,  38;  Port  Huron,  36;  San- 
dusky, 25. 

V. — This  depression  developed  rapidly  during  the  16th,  and  was  probably  central  near 
the  western  part  of  Lake  Superior  on  the  morning  of  that  date.  At  the  p.  m.  report  of 
the  16th,  it  was  central  in  Wisconsin  as  a  slight  disturbance,  causing  light  rains  in  the 
Upper  Lake  region  and  thence  southward  to  the  Ohio  Valley.  This  depression  moved 
southeasterly  until  the  center  reached  I^ke  Huron  on  the  morning  of  the  17th,  when  the 
a.  m.  weather  chart  exhibited  a  trough  of  low  pressure,  extending  from  the  Upper  Saint 
Lawrence  to  the  Upper  Missouri  Valley.  This  area  became  less  defined  during  the  17th, 
and  finally  disappeared  to  the  northeast  of  Lake  Huron,  the  coun>o  changing  after  the 
morning  report  of  that  date.  Light  rains  occurred  in  all  districts  east  of  the  Mississippi 
on  the  17th,  when  this  depression  was  moving  to  the  northeast  of  the  lakers. 

VI. — This  depression  was  first  observe<l  as  central  in  Dakota,  at  the  midnight  report 
of  the  IGth.  It  became  more  clearly  defined  during  the  ITtli,  as  the  center  moved  in  a 
southeasterly  direction,  inclosed  by  an  isobar  of  20.50,  at  the  p.  ni.  report  of  the  17th. 
At  midnight  of  the  17th  the  center  of  this  storm  had  reached  northern  Iowa,  the  barome- 
ter at  Des  Moines  reading  29.34,  wind  W.;  Omaha,  2!). 44,  wind  NW. ;  Saint  Paul,  29.42, 
wind  E. ;  Huron,  Dak.,  29.40,  wind  NW. ;  at  this  report  the  depression  was  elliptical  in 
form,  the  longer  axis  being  in  a  north  and  south  direction,  inclining  slightly  to  the  west- 
ward. On  the  18th  the  center  passed  to  the  northeiist  near  Saint  Paul,  where  the  ba- 
rometer fell  to  29.24  at  the  7  a.  m.  report,  and  at  the  siime  report,  the  observer  at  Duluth 
reported  barometer  29.41,  violent  NE.  gale  and  heavy  rain.  This  storm  passed  directly 
eastward  over  Lake  Michigan,  causing  severe  gales  and  heavy  rains;  after  passing  to  the 
eastwaKl  of  the  Lake  region,  the  j>ressure  increased  at  the  center,  and  the  storm  lost 
much  of  its  energy  before  passing  beyond  the  limits  of  observation.  The  succeeding  re- 
ports indicate  that  it  disappeared  as  a  slight  disturbance  northeast  of  Nova  Scotia  on  the 
20th.     Under  the  heading  of  local  storms  will  be  found  a  description  of  the  tornadoes 
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which  occurred  while  this  depression  was  passing  over  the  northern  part  of  the  United 
States. 

VII. — ^This  depression  was  first  ohserved  in  the  Upper  Missonri  Valley  on  the  morning 
of  the  19th.  The  pressure  continued  below  the  normal  in  this  region  during  the  19th 
and  20th,  when  the  center  of  low  pressure  moved  southward  to  Colorado,  leaving  a 
slight  secondary  depression  in  Dakota,  on  the  allemoon  of  the  20th.  This  depression 
continued  in  Colorado  until  the  midnight  report  of  the  21st,  when  it  disappeared  before 
reaching  the  Missouri  Valley. 

VIII. — ^Was  central  north  of  Liake  Superior  on  the  24th,  and  passed  eastward  over  the 
Lower  Saint  Lawrence  Valley,  causing  only  a  slight  disturbance  in  northern  districts  of 
the  United  States.  It  was  at  no  time  within  the  limits  of  the  Signal  Service  stations, 
and  the  position  of  the  center  is  only  approximately  located  at  the  tri-daily  telegraphic 
reports. 

The  following  report,  famished  by  Captain  Moody,  of  the  steamship  State  of  Georgia, 
probably  indicates  the  presence  of  this  storm:  2Gth,  in  N.  41®  01^,  W.  66^27^,  barometer 
29.76,  wind  SW.,  force  7,  heavy  rain. 

IX. — An  extended  area  of  low  pressure  was  central  in  the  southern  Plateau  Region, 
on  the  momiug  of  the  27th;  this  depression  moved  slowly  to  the  eastward  over  Utah 
and  Colorado,  during  the  27th  and  28th,  when  its  course  changed  to  the  north.  On  the 
morning  of  the  29th  it  was  central  near  Deadwood,  Dak.,  where  the  barometer  was 
slightly  below  29.70;  on  this  and  the  following  day  this  disturbance  moved  directly  east- 
ward over  the  Lake  region,  with  increasing  energy,  and  at  the  close  of  the  month  it  was 
central  near  Saugeen,  where  the  barometer  read  29.57.  Cautionary  signals  were  ordered 
at  stations  on  Li&es  Michigan,  Hurom  and  Erie,  in  advance  of  this  storm;  these  signals 
were  justified  by  dangerous  winds  on  Lakes  Erie  and  Huron,  but  they  were  not  justified 
at  stations  on  the  southern  and  western  shores  of  Lake  Michigan. 

INTEBNATIONAL  METEOBOLOGT. 

International  Charts  IV  and  V  accompany  the  present  number  of  this  Review.  Chart 
rV  is  published  for  April,  1880,  and  continues  the  series  of  that  chart  begun  in  January, 
1877.  Chart  V  is  prepared  for  July,  1880,  and  continues  the  series  of  that  chart  from 
November,  1877.  In  the  description  of  these  charts  much  valuable  information  has  been 
obtained  from  the  Monatliche  Uebersicht  der  Witterung,  published  by  Prof.  Dr.  G.  Neu- 
mayer,  director  of  the  German  Marine  Observatory,  and  firom  the  Bulletin  Mensuel,  pub- 
lished by  Mr.  Marc  Dechevrens,  of  Zi-Ka-Wei,  China. 

Chart  IV  exhibits  the  mean  pressure,  mean  temperature,  and  prevailing  direction  of 
the  wind  over  the  northern  hemisphere  for  the  month  of  April,  1880,  as  determined  from 
one  observation  taken  each  day  at  7.35  a.  m.,  or  0.43  p.  m.,  Greenwich  mean  time. 

The  area  of  lowest  mean  pressure  occupies  southeastern  Greenhmd,  the  mean  pressure 
at  Godthaab  being  29.54  (750.3  m.  m.),  prevailing  wind  south,  force  4.  The  barometric 
gradients  increase  slowly  toward  the  east  and  southeast,  but  in  the  south  the  increase  is 
more  rapid.  A  second  area  of  mean  low  barometer  extends  over  British  India,  where 
the  lowest  mean  pressure  for  the  month  was  29.63  (752.6  m.  m.).  An  area  of  relatively 
mean  low  pressure,  29.90  (759.4  m.  m.),  extends  over  the  United  States  from  the  Lake 
region  southward  and  westward  to  the  Rocky  Mountains.  The  isobar  of  29.90  (759.4 
m.  m.)  also  covers  the  European  continent  from  northern  Russia  southward  to  the  Black 
Sea  and  the  Mediterranean,  and  westward  to  the  North  Sea  and  Bay  of  Biscay.  Three 
areas  of  barometric  maxima  appear  on  the  chart. 

The  first  area  of  mean  high  fcSirometer,  30.20  (767.7),  is  that  of  the  Atlantic,  which  ex- 
tends over  the  ocean,  between  the  parallels  of  20°  and  40°  N. ,  and  between  the  meridians  of 
20°  and  50°  W.  In  Asia,  the  isolwir  of  30.10  (764.5)  appears  in  southern  Siberia,  and  en- 
closes the  provinces  of  Tomsk  and  the  southern  part  of  Yeneseisk.  An  area  of  high  press- 
ure, 30.10  (764.5),  also  covers  the  eastern  part  of  China,  while  a  second  area  of  30.10 
extends  from  the  western  coast  of  Japan  nortwestward  over  Corea  toward  Irkutsk.  In 
North  America,  the  high  area  of  the  Pacific  appears  over  California,  where  the  mean 
pressure  ranges  from  30.04  (763.0)  to  30.10  (764.5),  and  the  isobar  of  30.00  (762.0)  covers 
the  territory  from  Manitoba  northward  to  Hudson's  Bay.  Compared  with  the  preced- 
ing month,  the  pressure  has  remained  nearly  stationary  over  Greenland,  the  mean  ba- 
rometer being  0.01  inch  below  the  mean  for  March.  The  pressure  has  increased  over 
Russia;  the  area  of  low  barometer  29.60  (751.8),  which  was  central  over  that  country 
during  March,  is  this  month  repUioed  by  the  isobars  of  29.90  (759.4),  and  30.00  (762.0). 
In  central  Europe,  the  pressure  has  decreased,  the  isobars  of  30.20  (767.1),  and  30.10 
(764.5)  of  March  being  now  replaced  by  the  isobar  of  29.90  (759.4).  In  eastern  Asia, 
the  pressure  has  averaged  about  0.10  inch  below  the  mean  for  March,  while  the  area  of 
30.20  (767.1 )  has  moved  into  Siberia.  In  the  United  States,  the  pressure  has  generally 
decriased  thronj^hout  the  country,  except  in  Florida  and  in  parts  of  Alabama  and  Geor- 
gia.   On  the  North  Pacific  Coast,  the  pressure  was  about  0.07  inch  below  the  mean  of 
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ttie  preceding  month.     Compared  with  the  correeponding  month  of  previous  yeara,  Uw 
pressure  was  helow  the  nonnal  in  Iowa,  Minnesota,  nnd  the  Luke  region,  nbilo  it  was 

gill  (ind  Alabama.    On  the  North  Pacific  Coaet,  u  deBciency  occurred,  ranpng  from  0.03 
to  0.09  inch,  while  in  California  the  piaaore  was  ftom  0.02  inch  to  0.11  inch  above  the 
normal.     In  Canadtt,  the  pressure  was  generaliy  below  the  normal. 

The  following  table  eshibits  the  mean  pressnre  and  the  mean  temperatore  for  the 
month  of  April,  1880,  in  the  several  conntriea  of  Europe  and  Asia,  compared  with  the 
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rinlpid  SivK,  eastward  to  the  Atlantic,  except  In  tlie  Canadiaa  maritime  prarinee^ 
wheie  it  waa  alightly  below  the  normaL  Over  the  entire  conntryweet  of  the  lOOtbme- 
ridiau  it  was  below  the  normal,  exc^  in  Kansaa  and  Colorado.  The  greatest  ezceos 
of  temperatore  oocnrred  in  the  Middle  Atlantic  States,  and  tbe  greatest  deficiency  pi«- 
vailed  m  the  Mlaeooii  Valley.  On  tlie  Pacific  coast,  the  greatest  deficiency  occnrred  in 
tbe  ceutrsl  region.  In  central  Enrope,  the  temperatore  was  eTeiywhera  above  the  nor- 
mal, except  In  Fiance,  where  it  was  slightly  below,  tile  greateM  excess  appearing  in 
Atutriaand  Oermany.    In  Bnsaia  the  temperatnre  was  below  the  nonnaL 

Theaccompoaying  table  shows  the  deviations  in  temperature  and  pteesnre  at  isolated 
stations  for  the  month  of  April,  1880,  as  compared  with  the  means  of  tluee  yeare : 
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In  Biitish  India,  the  temperatnre  was  slightly  above  tlie  mean,  tbe  biKheat  montfalT 
mean  reported  being  100°.8  (+38°.3  cent)  at  Deeea,  and  the  low^  76°9  (+34°.3  cent.) 
at  SibsBgiiT. 

The  prerailing  directton  of  the  wind  vver  North  America  waa,  north  of  the  40th  par- 
allel, notthweeterlj,  except  Im  the  I^ke  n^on  and  on  tbe  New  England  coast,  nhere  it 
WBS  eoDthwest  and  sontli  or  sonthweet  reapectivelj.  South  of  the  40th  parallel  the  pre- 
TaUisg  direction  was  generally  Bontherly  and  eonth  westerly;  on  the  Pa^c  Coast  It  was 
sontbeostorly,  except  at  San  Diego  and  Loa  Angeles,  where  the  prevailing  direction  was 
northerly.  Iii  Canada  tbe  winds  were  northerly  hi  westerly.  In  Europe,  tbe  prevail- 
ing directions  were  as  Ibllows:  In  Germany,  nortlieily  to  northeasterly;  in  France, 
northeasterly  to  north  westerly;  in  Aostria,  sontberly  to  aontbeeaterly;  In  Denmark, 
Sweden,  and  Norway,  generally  soathweeterl^r-  In  AlEeria,  the  winds  were  nortbweet- 
erly;  in  Hindoeten,  nratb  westerly,  and  in  China  and  Japan  the;  were  geneially  nortta- 
easterly.  Over  the  North  Atlantic,  sonth  of  36"  N.,  Mid  between  20°  and  70°  W.,  the 
winds  were  northeasterly ;  north  of  35°  N. ,  and  between  S0°  and  60'  W. ,  they  were  gen- 
erally sontliweeterly,  and  north  of  30°  N.,  and  between  10°  and  20°  W.,  they  were  north- 
easterly. 
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The  following  brief  notes,  descriptive  of  the  meteorological  conditions  over  Enxope 
daring  the  month,  are  gathered  from  the  Monatliche  Uebereicht  der  Witterong :  Daring 
the  first  week,  the  area  of  high  barometer,  which  was  central  over  Lapland,  moved  slowly 
eastward  with  increasing  pressure,  and  formed  steep  gradients  in  connection  with  an  area 
of  low  barometer  then  central  over  the  British  Isles  and  North  Sea.  On  the  morning  of 
the  3d,  the  barometer  over  the  Hebrides  was  29.13  (739.9);  at  Hemosand,  it  was  30.34 
(770.6),  and  at  Archangel  30.80  (782.3);  southward,  the  barometer  at  Helgoland,  was 
29.41  (748.1);  at  Cherbourg,  29.65  (753.2),  and  at  Biarritz  30.02  (762.5).  Stormy  east- 
erly winds  prevailed  on  the  Norwegian  and  Swedish  coasts,  and  strong  westerly  winds 
on  the  western  coast  of  France.  The  noteworthy  features  of  the  month  were,  first,  the 
unusually  large  number  of  barometric  minima  which  prevailed  over  northwestern  Eu- 
rope, but  these  were  in  general  of  short  duration,  and  developed  only  slight  eneif^y; 
they  were  accompanied  in  most  cases  by  thunder  and  hail  storms;  second,  the  extreme 
high  temperature  recorded  between  the  15th  and  24th  of  the  month,  in  some  cases  be- 
ing as  high  as  recorded  during  the  summer  months.  The  following  maximum  tempera- 
tures were  reported  in  Germany:  At  Aschaffenburg,  82^.2  (27^.9  cent.);  Berlin,  81^.3 
(27°.  4  cent. ) ;  Magdebu:rg,  79°.  3  (26°.  3  cent ).  From  the  27th  to  the  end  of  the  month, 
the  temperature  fell  rapidly,  and  severe  firosts,  injuring  vegetation,  occurred  throughout 
the  northern  part  of  central  Europe.  On  the  29th  and  30th,  the  minimum  temperatures 
of  the  month  occurred,  22°.  1  ( — 6°. 5  cent.),  being  rOTJorted  from  Oberweisenthal  (alti- 
tude of  station,  927  meters,  or  3,041  feet),  and  27°.9  (— 2°.3  cent.)  from  Potsdam. 

Chart  y  exhibits  the  paths  of  barometric  depressions  which  have  been  traced  from  the 
daily  international  charts  for  the  month  of  July,  1880,  supplemented  by  vessel  reports 
from  the  North  Atlantic  The  data  are  charted  for  eadi  day  of  the  month,  on  the  charts 
accompanying  the  International  Bulletin  for  that  day,  and  from  these  charts  and  addi- 
tional reports  the  movement  of  the  centres  of  barometric  minima  are  traced.  Twenty- 
three  storm-areas,  occurring  in  the  northern  hemisphere,  have  thus  been  traced. 

Concerning  the  general  distribution  of  these  depressions,  the  following  is  given :  Seven 
appeared  in  the  United  States  and  Canada,  two  of  which  are  traced  to  the  Atlantic,  but, 
during  this  month,  no  storm  appeared  sufficiently  well-defined,  after  leaving  the  Ameri- 
can coasts,  to  warrant  its  being  traced  as  a  continuous  storm  across  the  ocean.  Tw^ve 
depressions  appear  over  Europe,  and  these  in  general  exhibited  but  slight  energy  during 
their  prevalence.  Four  depressions  are  traced  in  Asia,  extending  from  the  coast  of  China 
generally  in  a  northeasterly  course  over  .Japan.  On  this  chart  will  also  be  found  a  trac- 
ing of  the  first  typhoon  that  occurred  in  the  China  Sea  during  the  month  of  July,  1880, 
a  detailed  description  of  which  is  given  below. 

The  following  brief  descriptions  are  given  of  the  storms  first  appearing  within  the 
limits  of  the  Signal  Service  stations : 

I. — This  depression  was  central  in  Kansas  on  the  1st,  and  during  the  2d  and  3d  it 
moved  in  a  north-northeasterly  course  towards  I^ake  Superior,  and  on  the  4th  it  passed 
into  the  British  Possessions  and  beyond  the  limits  of  the  stations  of  ol>servations.  Dur- 
ing the  early  part  of  its  course,  this  stonii  was  accompanied  by  heavy  rains  and  severe 
thiinder-stornis. 

II. — This  area  probably  developed  in  Colomdo  during  the  3d,  and  on  the  4th  and  5th 
it  moved  in  an  ea.st-northeasterly  direction  over  the  Lake  region,  and  thence  down  the 
Saint  Lawrence  Valley,  wliere  it  disappeared  on  the  6th.  This  storm  exhibited  consid- 
erable energy  during  its  eastward  movement  through  Kansas  and  Nebraska,  and  was  ac- 
companied by  severe  thunder  and  hail  storms.  At  North  Platte,  Nebraska,  the  wind 
reached  a  velocity  of  80  miles  per  hour  from  the  northwest,  and  heavy  rains  were  re- 
ported from  Dodge  City,  Kans. 

III. — This  disturl)ance  first  appeared  in  Montana  on  the  6th,  and  moving  eastward  at 
an  average  velocity  of  about  15  miles  per  hour,  was  probably  central  on  the  morning  of 
the  8th,  near  Fort  Garry,  barometer  2J).r)H  (m.  m.  751.3),  a  fall  of  0.30  inch  in  twenty- 
four  hours.  Continuing  its  course,  which  was  now  north-northeasterly,  the  center  was 
probably  north  of  Moose  Factory  on  the  9th.  On  the  10th,  the  storm-center  moved  in 
a  southeasterly  direction  over  the  Gulf  of  Saint  I^wrence,  and  disappeared  on  the  11th 
over  the  Atlantic. 

IV. — This  depression  first  api)eared  in  ITtah  on  the  lOtli,  and  moved  eastward  during 
that  day  and  the  following,  causing  threatening  and  stormy  weather  in  Colorado,  Mon- 
tana, and  Nebraska.  The  lowest  pressures  for  the  month  occurred  in  the  States  just 
mentioned,  during  the  passage  of  this  storm.  On  the  12th,  the  depression  moved  north- 
eastwardly and  was  central  near  Duluth.  During  the  13th,  this  low-area  moved  in  a 
southeasterly  direction  over  I^ake  Superior  to  the  New  England  coast,  and  was  attendefl 
by  local  rains  and  oc*ciisional  high  winds.  On  the  14th,  the  center  passed  olT  the  coa.st 
to  about  N.  43°,  W.  60°,  the  U.  S.  ship  Portsmouth,  in  N.  42°  38^  \V.  60°  OO'',  report- 
ing barometer  29.57  (m.  m.  751.1).,  wind  SSW.,  force  5,  raining.  On  the  15th,  the 
storm  pursued  a  north-northeasterly  track  and  disappeared  south  of  Greenland. 
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y. — ^Thifl appeared  in  Manitoln  on  the  15thy  and  passed  eastward  with  its  centernorth 
of  the  Lake  r^on  on  the  16th.  On  the  17th  it  moved  in  a  northeasterly  course  down 
the  Saint  Lawrence  Valley,  and  on  the  18th  disappeared  beyond  the  stations  of  observa- 
tion. 

VI. — ^This  area  probably  developed  during  the  18th,  and  on  the  19th  moved  by  an 
easterly  course  through  Iowa.  Its  course  then  changed  to  the  northeastward,  and  mov- 
ing over  the  Lake  region  on  the  20th,  its  center  was  near  Rocklifife,  Ontario,  barometer, 
29.68  (m.  m.  753.9),  a  fall  of  0.36  inch  in  twenty-four  hours.  During  the  20th  and  2l8t 
the  center  moved  northeastward,  and  disappeared  beyond  the  stations  of  obscuration. 

VIL — This  depression  developed  north  of  York  Factory  on  the  24th,  and  on  the  25th 
and  26th  it  moved  eastward  over  Canada.  The  path  of  this  storm-K»nter  was  too  far 
north  to  admit  of  its  being  more  fully  described.  The  weather  over  the  North  Atlantic 
Ocean  during  this  month  was  unusually  free  from  storms.  West  of  the  50th  meridian, 
high  barometer,  with  light  winds,  prevailed,  attended  by  occasional  rains  and  thunder- 
storms. Between  50°  and  30°  W.  the  winds  were  variable,  and  high  barometer  and  gen- 
erally fine  weather  prevailed.  During  the  night  of  the  1st  and  2d,  in  N.  36°,  W.  37°,  a 
hurricane  occurred,  lasting  2}  hours,  barometer  29.72  (m.  m.  754.9),  vrind  S.  to  W.  and 
NN W.  East  of  30°  W. ,  the  weather  was  generally  fine,  vnth  fresh  southwest  and  north- 
east winds  and  barometer  generally  high,  except  over  the  English  Channel.  Of  the 
storms  occurring  over  Europe,  the  following  is  given,  supplemented  by  notes  from  the 
Monatlidie  Ue^rsicht  der  Witterung,  publShed  by  Profl  Dr.  Geo.  Neumayer,  director 
of  the  German  Marine  Observatory  at  Hambuig : 

Yin. — ^This  first  appeared  in  Sweden  on  the  1st,  and,  pursuing  a  somewhat  unusual 
course  toward  the  northwest,  passed  into  Norway,  and  on  the  2d  the  storm  was  proba- 
bly central  near  Biono,  barometer  29.48  (m.  m.  748.7).  The  center  of  disturbance  then 
followed  a  northeasterly  course  toward  Tromso,  the  barometer  at  that  station  reading 
29.48  (m.  m.  748.8)  on  the  morning  of  the  3d.  On  the  following  day  the  storm  passed 
in  an  easterly  direction  over  the  Arctic  Ocean. 

IX. — This  depression  v^as  central  o£f  the  western  coast  of  Scotland  on  the  2d,  and 
moved  across  that  country  in  an  east-southeasterly  direction  toward  tlie  North  Sea, 
where  it  was  central  on  the  3d.  On  the  4th,  it  reached  the  northwestern  coast  of  Ger- 
many, causing  stormy  westerly  winds  and  rain.  During  the  5th  and  6th  it  passed  over 
the  southern  part  of  Norway  to  the  ocean,  where  it  disappeared. 

X. — ^This  disturbance  probably  developed  in  the  north  of  Scotland  on  the  7th,  and 
during  the  8th  and  9th  it  passed  northeastward  over  the  North  Sea  to  the  Arctic  Ocean. 

XI. — ^This  was  central  near  Yarmouth  on  the  9th,  and  moved  in  a  northeasterly  course 
along  the  coasts  of  Germany  and  Denmark.  On  the  10th  the  center  was  probably  near 
Fanoe,  and,  continuing  its  northeasterly  movement  during  the  11th  and  12th,  it  passed 
through  Sweden  and  Norway  and  finally  disappeared  in  Finland. 

XII. — ^This  storm  first  appeared  on  the  10th,  near  the  Orkney  Islands,  and,  pursuing 
a  northeasterly  course,  disappeared  off  the  Norwegian  coast  on  the  11th. 

XIII. — This  disturbance  developed  in  northern  Norway  on  the  15th,  and  moved  by  a 
southeasterly  course  across  the  White  Sea;  on  the  16th,  the  storm-center  was  near  Arch- 
angel, barometer  29.62  (m.  m.  752.3),  a  fall  of  0.20  inch  in  twenty-four  hours.  On  the 
I7S1  its  course  chimged  eQightly  to  the  northward,  and  on  this  day  the  storm  probably 
disappeared  in  the  Yalley  of  the  Obi. 

XI Y. — This  appeared  in  Scotland  on  the  18th,  Glasgow  barometer  29.82  (m.  m.  757.4), 
wind  west,  squally;  on  the  19th  the  center  of  disturbance  crossed  the  North  Sea  in  an 
east-northeasterly  course  to  Norway;  passing  thence  southeast wardly  it  crossed  the  Bal- 
tic on  the  20th,  and  was  probably  near  >Iemel  on  the  21st.  On  the  22d  the  storm-cen- 
ter reached  Mosoow,  barometer  29.50  (m.  m.  751.6),  where  it  disappeared  or  became 
merged  in  low  area  XY. 

XY. — ^This  depression  developed  over  the  Black  Sea  on  the  18th  or  19th,  and  moving 
northeastwardly  was  central  on  the  morning  of  the  20th  near  and  north  of  Kasan,  ba- 
rometer 29.26  (m.  m.  743.2).  During  the  21st  the  storm  apparently  curved  to  the  west- 
ward, and  on  the  22d  was  central  near  Archangel,  barometer  29.28  (m.  m.  743. 7).  On  the 
23d  the  storm  recurved  and  resumed  its  northeasterly  course,  disappearing  in  the  Yalley 
of  the  Obi. 

XYI. — ^This  storm  appeared  on  the  western  shores  of  the  Black  Sea  on  the  23d,  and  on 
the  24th  was  central  over  the  Sea  of  Azov.  Follovdng  a  northeasterly  course  during 
the  25th,  26th,  and  27th  it  was  central  near  Ekaterinburg,  29.16  (m.  m.  740.6),  on  the 
last-named  date,  and  on  the  28th  it  disappeared  in  the  Yalley  of  the  Obi. 

XYII.— On  the  24th  there  was  a  decrease  of  pressure  in  southern  Sweden,  and  on  the 
25th  and  26th  the  disturbance  passed  into  northern  Russia,  where  it  disiq>peaTed. 

XYIII. — This  depression  developed  over  the  North  Atlantic  Ocean,  south  of  Ireland, 
on  the  26th,  and,  passing  over  En^nd  and  western  Europe  at  an  average  velocity  of  45 
miles  per  hour,  was  central  near  Posen  on  the  27th,  the  barometer  at  tb&t  station  read- 
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ing  29.41  (m.  m.  747.1).    Daring  the  28tb  and  29tih  it  followed  an  easterly  oonrse 
throngh  Russia,  and  disappeared  on  the  latter  date. 

XIX. — ^This  storm  apparently  developed  on  the  27th  in  about  N.  47°,  W.  18°,  and 
passing  northeastward  skirtedtiiewest  coasts  of  Ireland  and  Scotland.  Onthe28ththe 
center  was  probably  near  Galway,  barometer  29.47  (m.  m.  748.6).  On  the  29tk  and 
3(Hh  it  passed  to  the  northward  of  the  Shetland  Islands,  where  it  finally  disappeared. 
It  is  worthy  qf  note,  in  connection  with  the  storms  oocarring  over  western  Europe  dur- 
ing the  month,  that  they  were  generally  accompanied  by  severe  thunder-storms  and  con- 
tinuous rains,  the  rainMl  for  tl^  month  in  northwestem  Europe  being  slightly  above  the 
normaL 

Of  the  storms  appearing  over  Asia,  the  following  is  given: 

XX. — ^This  probably  developed  in  the  interior  of  Cluna,  and  passed  near  Shanghai  on 
the  6th  and  7th,  and  was  accompanied  by  severe  thundernstorms  and  heavy  rains.  On 
the  7th  and  8th  the  storm  moved  slowly  northeastward  over  JajMUi;  at  midnight  of  the 
latter  date  0.31  inch  of  rain  fell  in  fifteen  minutes  at  Zi-Ko-Wei.  In  connection  with 
this  depression  Mr.  Marc  Dechrevens,  of  the  Zi-£^Wei  Observatory,  reports  the  occur- 
rence of  a  violent  storm  on  the  4th  and  5th:  The  storm  first  appeared  in  the  north-north- 
west and  pursued  a  south-southeasterly  course  through  the  districts  of  K  waOhow,  Chang- 
Choo,  and  Yang-che-fou,  in  the  province  of  Kiang-Su.  During  its  path  through  these 
districts  it  caused  great  destruction  to  life  and  property;  church  were  blown  down  and 
trees  uprooted,  city  walls  demolished  and  dwellings  unrooted,  and  many  persons  were 
killed;  several  junks  and  other  vessels  were  destroyed  or  damaged.  The  Chinese  news- 
papers report  a  rainfiUl  of  nine  inches  during  the  morning  at  Yang  Chow.  On  the  arri- 
val of  the  storm  at  Shanghai  it  appeared  to  have  lost  much  of  its  energy  although  still 
severe.  The  above-mentioned  storm  does  not  appear  on  the  international  charts,  but  it 
is  probable  that  it  was  closely  connects  with  low  area  XX  during  the  early  develop- 
ment of  that  storm. 

XXI. — ^This  disturbance  api>eared  in  the  north  of  China  on  the  10th.  Its  influence 
was  felt  at  Zi-Ela-Wei,  where  it  caused  heavy  rains;  during  the  11th  and  12th  it  passed 
northeastward  over  Corea  and  Japan  to  the  ocean. 

XXII. — ^This  depression  developed  to  the  east  of  Zi-Ea-Wei  on  the  21st  and  22d,  and 
passed  thence  northeastward  over  southern  Japan;  Nagasaki  barometer,  29.47  (m.  m. 
748.5).  It  passed  over  the  island  of  Niphon  during  the  23d,  and  was  probably  near 
Tokei  on  that  day;  on  the  24th  it  disappeared  northeastward  over  the  ocean. 

XXIII. — This  apparently  developed  in  the  region  northwest  of  Zi-Ko-Wei  during  the 
2'2d,  iind  following  a  south-southeasterly  course,  was  central  on  the  2lM  in  about  N.  30^, 
E.  lt}6^.  Its  course  then  changed  to  the  eastward,  and  the  storm-center  passed  south  of 
Japan  on  the  24th;  on  the  25th  it  was  probably  central  near  N.  33°,  E.  135'^,  the  U.  S. 
steamer  Richmond  reporting  in  N.  iU°»  E.  135^,  barometer  29.58  (m.  m.  751.3).  Dur- 
ing the  26th  and  27th  it  passed  northeastward  and  disappeared  on  the  latter  date.  In 
conncK^tion  with  the  weather  in  China,  during  the  month  under  consideration,  may  be 
mentioned  the  j)revalenee  of  northeast  winds.  The  means  of  seven  years  show  the  re- 
sultant direction  of  wind  in  July  to  southeast,  while  the  mean  direction  during  the 
present  month  wa.**  northeast.  Instcivd  of  the  usual  torrid  heat,  the  month  was  relxv- 
tively  cool  and  agreeable.  Tlio  following  description  of  the  first  typhoon  of  July,  1880,  is 
taken  from  the  Bulletin  Mensuel,  published  by  Mr.  MarcDtKJhevrens,  of  the  Zi-Ka-Wei  Ob- 
servatory. This  typhwm  prevailed  from  the  13th  to  the  19th,  and  probably  developed 
between  the  islands  of  liorneo  and  Mindanao.  It  followed  a  northwesterly  course, 
crossing  the  parallels  of  10°  and  2(P,  the  lirst  in  longitude  120°  E.,  and  the  second  in 
107°  E.,  and  traversed  the  island  of  Hainan  and  the  Gulf  of  Tonquin.  Its  average  ve- 
locity was  8  miles  (thirteen  kilometers)  per  hour,  which  is  about  the  usual  velocity  of 
the  southern  typhoons.  It  will  l)e  noted  that  the  velocity  and  direction  of  the  movement 
of  this  typhoon  contrast*  strongly  with  those  of  the  atmospheric  disturbances  of  the  in- 
terior and  north  of  China.  Notwithstanding  its  proximity  to  Manila  and  its  slow  move- 
ment this  typhoon  was  almost  imperceptible  to  the  inhabitants  of  that  place.  On  the 
14th,  when  the  typhoon  wjis  eentnil  near  N.  15°,  the  barometer  at  Manila,  which  had 
remained  almost  stationary  during  the  preceding  forty-eight  hours,  began  to  rise,  and  it 
is  probable  that  its  slight  oscillations  during  the  forty-eight  hours  indicated  the  slow 
movement  of  the  storm  and  that  its  track  remained  at  the  same  distance  from  Manila. 
The  eiust  and  southeast  winds  which  prevailed  at  Manila  l)efore  the  passage  of  the  cen- 
ter were  very  light;  after  the  cxinter  had  passed  the  wind  changed  to  southwest,  13 
miles  per  hour.  The  storm  crassed  the  Gulf  of  Tonciuin  without  developing  much  en- 
ergy, but  the  ship  Fivbius,  which  lelt  Hong-Kong  on  July  15  for  Co(.'hin-China,  proba- 
bly experienced  the  full  force  of  the  tvphoon,  as  she  returned  to  Hong-Kong,  dismoAted, 
on  the  20th.  At  noon  of  the  17th  this  vessel  was  in  N.  J  8°  41^,  E.  111°  44^  wind  blow- 
ing from  the  north  with  extreme  violence,  barometer  29. 68  (753.9),  and  falling;  at  mid- 
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n^jht  of  the  18th  the  barometer  xeached  its  mlnlTnum,  29.42  (747.2),  and  the  wmd 
shifted  by  west  to  southwest. 

Ocean  ice.— May  22d:  hark  Emilie,  in  N.  43°  42^,  W.  48°  30^,  passed  hundreds  of  ioe- 
bergs  and  a  large  ioe-field  extending  tram  ENE.  to  WSW.  23d:  bark  Amaranth,  in  N. 
44°  (KK,  W.  40^  50^  passed  three  icebergs  from  40  to  60  feet  high;  24th,  fiN>m  N.  43° 
06^,  W.  42°  30^,  to  N.  42°  30^,  W.  60°  30^,  passed  60  icebergs,  someof  which  were  70  to 
90  feet  high,  and  ftom  400  to  600  feetlong;  2dth,  in  N.  42°  00^,  W.  61°  20^,  passed  three 
icebergs.  27th:  steamship  Elbe,  in  N.  41°  61^,  W.  48°  39^,  passed  two  icebergs;  in  N. 
41°  46^,  W.  60°  37^  passed  one  iceberg.  28th:  ship  Saint  Nichohis,  in  N.  42°  40^,  W. 
40°  00^,  was  in  the  ice  for  twenty-four  hours.  29th:  ship  W.  R.  Grace,  in  N.  41°  28^, 
W.  47°  60^,  passed  remnant  of  an  iceberg;  steamship  Lessmg,  in  N.  40°  46^,  W.  47°  35^, 
passed  several  large  icebergs.  30tii:  steamship  Circassian,  in  N.  47°  36^,  W.  57°  05^, 
paased  a  number  of  icebergs.  3l8t:  bark  Scotland,  in  N.  41°  11^,  W.  46°  66^  pissed  a 
laige  iceberg;  in  N.  40°  68^,  W.  48°  02"",  passed  two  icebergs.  June  1st:  steamship  Bri- 
tannic, in  N.  42°  40^,  W.  60°  38^  and  N.  42°  30^,  W.  62°  02^  passed  several  icebergs, 
some  very  large;  steamship  Coventina,  in  N.  40°  66^,  W.  46°  08^,  passed  an  iceberg; 
steamship  England,  in  N.  41°  44^,  yr.-47°  34,  passed  a  very  huge  iceberg;  steamship 
Heckla,  in  N.  42°  29^,  W.  63°  08^,  passed  several  icebergs;  steamship  The  Queen,  in  N. 
41°  28^,  W.  48°  00^  passed  several  icebergs;  steamship  Lepanto,  fiN>m  N.  42°  30"^, W.  49° 
00^  to  N.  42°  30^,  W.  63°  00^,  passed  numerous  icebergs.  2d:  steamship  Coventina,  in 
N.  42°  48^,  W.  51°  15^,  i>assed  two  very  large  icebergs;  steamship  Devonia,  in  N.  43° 
40^,  W.  46°  53^,  passed  two  small  icebergs.  3d:  steamship  City  of  Montreal,  in  N.  41° 
16^,  W.  47^  27^,  passed  a  large  iceberg  with  several  large  pieces  of  ice  floating  around  it; 
steamship  Devonia,  iuN.  42°  24^,  W.  61°  16,  passed  a  la^  iceberg;  in  N.  42°  24^,  W. 
61,°  28^,  passed  one  large  and  two  small  icebergs;  in  N.  42°  24^,  W.  61°  66^,  passed  three 
liurge  icebergs;  steamship  France,  in  N.  42°  21^,  W.  61°  oy,  passed  a  number  of  large 
icebergs;  steamship  Frlsia,  in  N.  42°  37^,  W.  47°  08^,  passed  an  iceberg  about  200  feet 
high;  in  N.  42°  06^,  W.  49°  04^,  passed  two  icebergs;  steamship  State  of  Nebraska,  from 
N.  63°  56'?,  W.  49°  12',  to  N.  43°  37',  W.  60°  6(?,  passed  la^  numbers  of  icebergs; 
bark  Scotland,  in  N.  41°  48',  W.  51°  48',  was  surrounded  by  a  great  number  of  large 
and  small  icebergs.  4th:  steamship  Belgenland,  ia  N.  40°  18',  W.  48°  60',  passed  a 
large  iceberg;  steamship  Pollux,  in  N.  44°  41',  W.  61°  31',  passed  several  large  icebergs. 
6th:  steamship  Adriatic,  in  N.  42°  10'.  W;  48°  30',  passed  a  small  iceberg;  in  N.  42° 
05',  W.  49°  00',  passed  an  iceberg;  steamship  Main,  in  N.  420  43',  W.  47°  16',  passed 
an  iceberg  about  200  feet  high;  in  N.  42°  13',  W.  48°  06',  passed  one  large  and  two  small 
icebergs;  in  N.  41°  56',  W.  60°  03',  passed  a  small  iceberg.  6th:  Ship  Lamica,  in  N. 
44°  26',  W.  42°  50',  passed  an  iceberg.  7th:  steamship  Westphalia,  in  N.  41°  20',  W. 
47°  25',  passed  an  iceberg.  9th:  Bark  Petunia,  at  Saint  Johns,  Newfoundland,  reported 
having  sighted  932  icebergs  between  N.  44°  00',  W.  43°  20'  and  the  Cape  Kace  coast; 
steamship  Cassius,  in  N.  45°  00',  W.  44°  36',  passed  several  icebergs;  steamship  Irth- 
ington,  in  N.  41°  50',  W.  48°  16',  passed  two  large  icebergs;  ship  Lamica,  in  N.  44° 
00',  W.  48°  SO',  passed  six  icebergs;  bark  Alice  M.  Claridge,  off  the  Banks  of  Newfound- 
land, passe<l  seven  icebergs  and  a  quantity  of  drift  ice.  10th:  steamship  America,  in  N. 
42°  3(K,  W.  50°  36',  passed  through  a  fleet  of  icebergs,  some  of  which  were  300  feet  high; 
steamship  Bohemia,  in  N.  42°  12',  W.  60°  00',  passed  a  number  of  icebergs;  steamship 
Cassius,  in  N.  42°  35',  W.  48°  30',  passed  seven  large icebeigs  from  160  to  300  feet  high; 
steamship  Wieland,  in  N.  42°  46',  W.  46°  22',  pa^ed  an  iceberg  about  60  feet  high; 
bark  Heinrith  and  Antoine,  in  N.  41°  55',  W.  51°  20',  passed  two  icebergs.  11th:  steam- 
ship Alhambra,  20  miles  ENE.  of  Cape  Race,  met  several  icebergs;  llt£  to  13th,  steam- 
ship Abyssinia,  from  N.  42°  04',  W.  49°  13',  to  N.  42°  37',  W.  62°  67',  passed  several 
icebergs;  steamship  Istrian,  in  N.  42°  30',  W.  50°  00',  passed  several  icebergs  and  con- 
siderable drift  ice;  steamship  Thingvalla,  in  N.  44°  00',  W.  45°  00',  passed  three  laige 
icebergs;  steamship  Wieland,  in  N.  42°  28',  W.  50°  20^,  passed  an  iceberg;  in  N.  42° 
21',  W.  45°  27',  passed  two  icebergs.  12th:  steamship  Edam,  in  N.  43°  38',  W.  48°  60', 
passed  a  small  iceberg;  bark  Marco  Polo,  in  N.  44°,  W.  45°,  passed  several  large  ice- 
bergs: 13th:  steamship  Edam,  in  N.  42°  60',  W.  48°  50',  passed  a  large  iceberg;  ship 
Jolm  Harvey,  in  N.  41°  00',  W.  48*  20',  passed  a  large  iceberg.  15th:  steamship  Bul- 
garian, from  N.  43°,  W.  48°  to  W.  50^,  passed  50  or  60  icebergs,  large  and  small,  ex- 
tending north  and  south  as  far  as  could  be  observed;  bark  Queli^o,  in  N.  43°  36',  W.  67° 
00',  piSsed  12  icebergs.  17th:  steamship  Colina,  at  Saint  John's,  Newlbundland,  re- 
ported numerous  icebergs  from  Cow  Bay  to  Cape  Race;  steamship  Scythia,  in  N.  43°  18', 
W.  48°  05',  passed  an  iceberg,  also,  in  N.  42°  19',  W.  50°  52',  passed  a  large  iceberg. 
18th:  bark  Sendemanden,  at  New  York,  from  .Trieste,  reported  a  large  iceberg  in  N.  39° 
34',  W.  38°  46'.  21st:  steamship  Ashdrubal  struck  an  iceberg,  20  miles  off  Cape  Race, 
and  sank.  24th:  steamship  Bothnia,  in  N.  42°  37',  W.  49°  48',  passed  several  large  ice- 
bergs. 25th:  steamship  Bristol,  in  N.  43°  ly,  W.  49°  10',  paG»ed  an  icebeig;  steam- 
sh^>  De  Ruyter,  in  N.  43°  33',  W.  60°  40',  passed  a  large  iceberg. 
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The  following  extract  of  a  commnnication  by  Mr.  E.  Douglas  Archibald,  published  in 
Nature,  contains  valuable  inibrmation  bearing  on  the  subject  of  ocean  ice:  ''In  view  of 
the  recent  unusually  cold  weather  in  England  and  Scotland,  which  has  been  so  well  de- 
scribed and  proximately  explained  in  last  week's  Nature,  the  following  paragraph,  ex- 
tracted irom  the  Standard  of  June  15th,  appears  to  me  highly  suggestive,  especially  as 
r^^ds  one  of  the  probable  causes  for  the  'unwonted  high  pressures'  on  the  northern 
side  of  the  depression,  which  is  accused  of  being  the  immediate  source  of  these  unseason- 
able conditions:  '  News  from  Icelimd  states  that  the  Spitzbeigen  floe-ice  surrounds  the 
north  and  east  coast,  entirely  preventing  navigation.  A  Norw(^pan  steamer,  endeavor- 
ing to  reach  Bemfiord,  on  the  southeast  coast,  last  week,  was  caught  in  the  ice  and  had 
to  put  back.  Owing  to  the  presence  of  these  immense  ioe-flelds  vegetation  has  made  no 
progress,  causing  a  great  loss  of  horses  and  sheep  through  starvation.  Epidemics  of 
me^es  and  small-pox  have  been  introduced  into  &e  island  finom  Europe,  and  are  mak- 
ing extensive  ravages  among  the  population;  the  former  is  especially  prevalent  in  Rejk- 
javik.'  Now,  it  has  been  ascertained,  with  some  considerable  degree  of  certainty,  by 
Messrs.  Blanford  and  Elliott,  the  government  meteorologists  in  India,  that  a  heavy  win- 
ter snowiall  over  the  northwest  Himalaya  exercises  a  marked  and  prolonged  influence  in 
lowering  the  temperature  and  elevating  the  atmospheric  pressure,  and  thereby  directly 
afiecting  the  winds  and  weather  over  the  whole  of  northern  India  and  parts  of  cen- 
tral India;  and  indirectly  to  a  much  greater  distance.  Turning  to  Europe,  we  find  the 
distance  liom  Rcjk;javik,  on  the  west  coast  of  Icdand,  to  London  is  about  1,140  miles,  or 
about  the  same  as  finom  Lahore  to  Calcutta  (1,080  miles),  while  firom  Cape  Horn,  on  the 
east  coast  of  Iceland,  to  Edinbuigh  the  distance  is  onl^  750  miles,  or  about  the  same  as 
from  Calcutta  to  Agra.  To  any  one  familiar  with  Indian  weather  charts  or  the  meteor- 
ology of  that  oountiy,  it  would  appear  absurd  not  to  attempt  to  correlate  the  meteoro- 
logical conditions  at  places  so  comparatively  near  as  the  above-mentioned  towns;  and,  in 
fact,  experience  has  shown  that  the  meteorology  of  the  Puigab  is  not  only  intimately 
connected  ^ith  that  of  lower  Bengal,  but  also  with  that  of  southern  India.  If,  there- 
fore, it  has  been  found  that  an  abnormally  heavy  snowfall  in  the  northwest  Himalaya, 
such  as  that  which  characterized  the  winters  of  1876-'77  and  1877-'78,  exercised  a 
marked  efiect  on  the  meteorology  of  northern  India,  which  was  felt  at  places  situated 
1,000  miles  or  more  from  the  seat  of  action,  may  it  not  be  reasonably  inferred  that  the  pres- 
ence of  a  large  mass  of  ice  and  snow  in  the  Icelandic  area  would  be  likely  to  give  rise 
to  similar  atmospheric  conditions  over  these  islands  ?  It  seems,  therefore,  not  at  all  im- 
j)robal>le  that  the  abnormid  weather  during  the  past  few  weeks  may  be  directly  due  in 
some  considerable  meiLsnre  to  the  coincident  appearance  of  large  masses  of  ice  oft'  the 
eastern  coasts  of  Iceland,  like  those  which,  from  the  account  in  the  Stiuidard,  appear  to 
be  at  i)rcsent  j)revailing  to  an  unusuiil  extent.  In  the  case  of  India  an  abnormally 
lieiivv  j'all  of  snow  in  the  Himalayan  zone  is  found  to  be  associat-ed  not  only  with  the 
subsequent  conditions  already  named,  but  also  with  an  initially  and,  therefore,  according 
to  experience,  subsequently  weak,  southwest  monsoon,  which  in  its  turn  invariably 
causes  local  if  not  general  drought  and  famine.  These  heavy  snowfalls  are  found  to 
have  a  tendency  to  recur  at  the  minimum  sun-spot  epochs,  and  are  proximately  due  to 
some  condition  of  the  upper  anti-monsoon  current,  at  present  not  exactly  known,  ])y 
which  a  larger  amount  of  vapor  is  de|)08ited  in  the  winter  on  the  Himalaya  as  snow  imd 
on  the  North  Indian  plains  as  the  winter  rains.  It  does  not  appear  that  we  can  so 
readily  attcrount  for  the  occurrence  of  the  prei<ent  ice-floes  off  Ireland,  or  for  the  large 
masses  which  have  l)een  encountered  this  spring  in  the  western  Atlantic.  They  must, 
however,  to  some  extent  be  due  to  the  unusually  warm  winter  which  seems  to  have  pre- 
vailed pretty  uniformly  over  the  North  Atlantic  and  Northwest  Europe,  and  which  has 
detiiched  a  larger  proportion  than  usual  of  the  Arctic  ice-fields.  And  though  it  is  im- 
probable that  we  shall  find  any  such  regular  periodicity  in  the  amount  of  these  ice-floes 
in  the  Atlantic  as  in  that  of  the  Indian  winter  snows  and  mins,  it  is  worthy  of  notice 
to  observe  that  they  have  a  decided  tendency  to  occur  to  an  unwonte<l  extent  about  the 
times  of  maximum  sun-spot — like  the  prensent.  Thus,  Professor  lYitz,  of  Zurich,  gives 
the  follo>ving  as  the  list  of  years  in  which  floating  ice  was  found  most  abundantly  in 
the  lower  latitudes  of  the  North  Atlantic: 
Years  of  greatest  frequency  of  floating  ice: 

KpocliH  of  maximum 
sun-ypot. 

1  rv^ci  j  1  <  on.  1 

^^^^— - - "\  1^01.  2 

18ir,-'18-- _ 1H1(>.4 

lH-iK-'29-'31 _ — _ l>-2i).9 

18()2-'G4 _ - \  1H.K^.  1 

i  l.S()0. 1 
ie68-'()9— 1870.  G 
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It  is  also  mteresting  to  notice  that  in  1862  Heis's  Wochenschrift  mentions  that  the 
floating  ice-masses  in  the  Atlantic  caused  '  a  noticeable  cooling  of  the  weather  in  Jnne 
over  Eorope.'  And  it  is  further  significant  to  find  in  a  detailed  list  of  the  ice  met 
with  every  month  in  the  Atlantic  by  ships  belonging  to  the  North  German  lines,  fix)m 
1860  to  1809,  that  1868  and  1889  (the  year  in  which  similar  weather  to  the  present  is 
mentioned  as  having  been  observed  by  the  writer  of  the  pan^raph  in  Nature)  were  the 
years  in  which  the  greatest  quantity  of  ice  was  encountered.  Though  I  agree  with  Dr. 
Hann  in  attributing  more  importance  to  the  tropical  than  to  the  polar  area  in  influ- 
encing the  general  weather  of  these  latitudes,  I  think  it  very  probable  on  theoretical 
grounds  that  we  are  relatively  more  influenced  by  the  latter  area  in  summer  and  by 
the  former  in  winter,  and  that,  just  as  it  has  been  inferred  that  the  regular  recurrence 
of  periods  of  diminished  temperature  in  Europe  is  due  to  the  regular  movements  of  the 
ice  in  the  polar  area,  so  we  may  reasonably  conclude  that  abnormal  movements  of  the 
ice,  especially  in  the  Spitzbergen  area,  are  likely  to  produce  periods  of  abnormal  cool- 
ness such  as  that  which  at  present  prevails.  In  any  case  the  moral  to  be  drawn,  if  we 
really  do  intend  to  solve  the  weather  problem,  is  by  all  meons  to  have  a  meteorological 
station  in  Iceland  and  endeavor  to  study  the  weather,  as  we  are  fortunately  able  to  do 
in  India,  on  a  large  scale,  instead  of  merely  confining  our  attention  to  the  minute  range 
of  conditions  we  are  able  to  observe  within  the  limited  area  of  these  islands." 

TBMPESATUBE  OF  THE  AIB. 

The  distribution  of  mean  temperature  over  the  United  States  and  Canada  for  the 
month  of  June,  1882,  is  eiLhibited  by  the  dotted  isothermal  lines  on  Chart  II.  The 
table  of  mean  temperatures  at  the  lower  leftrhand  comer  on  Chart  II  shows  the  average 
temperature  which  prevailed  in  each  district  duiing  the  current  month,  compared  with 
the  mean  temperature  of  each  district,  as  determin^  fix>m  observations  taken  at  Signal 
Service  stations  during  the  corresponding  month  of  the  past  ten  years.  The  tempera- 
ture has  diflered  slightly  from  the  normal  in  the  districts  on  the  Atlantic  coast,  the 
excess  being  only  0.1  or  one  degree  in  the  Middle  States  and  0.2  in  New  England.  In 
all  other  districte  east  of  the  Rocky  Mountains  the  temperature  has  ranged  from  one  to 
two  degrees  below  the  normal,  except  in  the  Missouri  Valley  where  it  is  slightly  above 
the  normal  for  the  month.  On  the  Pacific  coast  the  temperature  was  about  two  degrees 
below  the  normal  in  California,  and  slightly  above  in  Oregon  and  Washington  Territory. 
At  the  station  on  the  summit  of  Mount  Washington  it  was  1.8  degrees  below,  and  on 
the  summit  of  Pike's  Peak  it  was  3.4  degrees  below  the  mean  for  the  month. 

Deviatidns  from  mean  temperature. — Under  this  heading  departures  exhibited  by  the 
reports  from  the  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative 
temperatures  on  the  left-hand  side  of  Chart  II.  The  following  items  of  importance,  in 
connection  with  this  subject,  are  reported  by  voluntary  observers:  Illinois:  Riley, mean 
temperature  63^.7,  or  2^.9  below  the  mean  of  past  twenty-one  years.  During  that 
period  the  only  June  mean  temperature  lower  than  that  of  the  present  year  occurred  in 
1869.  Kansas:  Wellington,  mean  temperature  72°. 5,  or  3°.2  below  the  average  of  past 
three  years.  Yates  Center,  mean  temperature  74°.  6,  or  0°.4  below  the  average  of  past 
two  years.  Maine :  Gardiner,  mean  temperature  61°.  94,  or  1°.  45  below  the  average  of  the 
past  forty-six  years.  Maryland.:  Fallston,  mean  temperature  70°. 36,  or  0°.25  below  the 
average  of  the  past  eleven  years.  During  that  period  the  highest  means,  72°.40,  72°.61, 
and  72°.  17,  occurred  in  1871,  1874,  and  1876  respectively;  the  lowest,  67°. 42,  occurred 
in  1881.  Missouri :  Saint  Louis,  Missouri  Weather  Service,  mean  temperature  differs 
but  little  firom  the  avera^  of  reports  past  forty  years.  New  York :  North  Volney,  mean 
temperature  62°.  82.  or  2°.  22  below  the  average  of  the  past  thirteen  years.  During  that 
period  the  lowest  mean  temperature,  58°.  68,  occurred  in  1881;  tiie  highest,  71°.  59, 
occurred  in  1870.  Palermo,  mean  temperature  62°.  4,  or  1°.9  below  the  average  of  the 
past  twenty-nine  years.  During  that  period  the  highest  monthly  mean,  71°.  6,  occurred 
in  1870;  the  lowest,  59°. 3,  occurred  in  1855.  Vermont:  Woodstock,  mean  temperature 
64°.27,  or  0°.78  above  the  average  of  the  past  fifteen  years.  During  that  period  the 
highest  June  mean,  67°.  07,  occurred  in  1876;  the  lowest,  58°, 78,  occuned  in  1869;  the 
highest  maximum  temperature,  95°.  3,  occurred  June  30,  1878;  lowest  minimum,  31°. 4, 
occurred  June  7,  1881.  Virginia:  The  following  records,  furnished  by  Mr.  Howard 
Shriver,  of  Wytheville,  show  the  mean,  maximum,  and  minimum  temperatures  for  each 
month  for  a  number  of  yean,  with  the  monthly  and  annual  averages: 
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It  will  be  seen  ftom  Uie  table  of  mean  tempeiatare  above  that  the  mean  of  June  fbr 
-Uie  cnrrent  year  ie  one  degree  below  the  average  mean.  The  table  of  maximnm  and 
minimam  tempentniea  shows  that  the  TmLTimnin  tempeiatare  of  Jose,  1883,  hoa  been 
exceeded  bat  three  tunes  dnring  the  period  covered  bjthe  Te<»rd.  We^  Virginia-  Hel- 
vetia, mean  t«uipentiirB65".54,  or  0°.23  below  the  average  of  the  past  aiz  years. 

Snage»  of  tempertUvre  at  Signal  Service  atattont. — Uouthly  raugea  of  temperature  daring 
the  month  of  Jnne  varied  fo)m  32°  to  65°  over  the  country  eaat  of  the  £ocky  Monaf 
ains,  and  &om  19°  to  07°  on  the  Pacific  coast.  The  smallest  ranges  are:  San  Francisc  , 
19°;  Son  Diego,  30°;  Galveston  and  Key  West,  22°;  Cedar  Keys  and  Fanta  Rosbb,  23o; 
Indianola,  24°;  Brownsville,  Tei.,  Pensacola,  and  New  Orleans,  25°;  Uape  May  and 
Fort  Macon,  30°;  Hatleias  and  Jacksonville,  31°;  ^ew  Shoieham,  K.  I.,  32°;  Chmles- 
t«n  and  Mobile,  34°;  Fredericksbargh,  Charlotte,  and  Savannah,  35°.  The  largest  are: 
Campo,  Cal.,  67°;  Fort  Bapply,  Ind.  T.,  65°;  Deer  Lodge,  Mont.,  63°;  Cartersville, 
MonL,  61°;  La  Meeilla,  60°;  Colfiuc,  Wash.,  Missoula,  Monk,  and  Fort  Apache, 
Ariz.,  59°;  Prescott,  Arii.,  and  El  Paso,  Tei.,  58°;  Tnoson,  Ariz.,  Fort  'Waahalde, 
Wyo.,  Dodge  City,  Kaua.,  and  Fort  Bennett,  Dak.,  57°;  Spokane  Falls,  Wash.,  Win- 
nemncca,  Nev.,  Orabam,  Tex.,  Concho,  Tex.,  and  Fort  Stevenscm,  Dak.,  56°;  Umatilla, 
Oreg.,  Smithville,  Dak.,  and  Fort  Elliott,  Tex.,  65°.  The  greatest  daily  ningee  of  tam- 
peratute  varied  in  the  different  districts  as  follows;  New  England,  from  21°  at  New 
Shoreham  on  the  22d,  and  23°  at  Newport  on  the  16th,  to  31°  at  Boston  on  the  7th, 
Provincetown  on  the  13th,  and  32°  at  Springfield  on  the  23d;  Middle  Atlantic  States, 
from  ]S°  at  Cape  May  on  the  12th,  and  22°  at  Delaware  Breakwat«r  on  the  15th,  to  34" 
at  Williamsport  and  36°  at  Barnegat  on  the  25th;  South  Atlantic  States,  irom  20°  at 
Macon  on  the  6th  and  14th,  and  21°  at  HBtt«ras  on  the  21st,  to  28°  at  Augnala  oa  the 
27th,  and  30°  at  Kittyhawk  on  the  15th;  Florida  Peninsula,  from  17°  at  Cedar  Keys  on 
the  I3th,  to  19°  at  Key  West  on  the  11th;  East  Galf  States,  from  16°  at  New  Orleans 
on  the  2d,  to  27°  at  MobUe  on  the  23d,  and  28°  at  Montgomery  on  the  28th ;  West  Gulf 
States,  from  11°  at  Galveston  on  the  3d,and  16°  at  Indianola  on  the  23d.  to  2^  at  Den- 
ison  on  the  Ist,  Shreveport  on  the  2d,  San  Antonio  on  the  18tb,  and  32°  at  Fort  Smith, 
Ark.,  on  the2d;  Rio  Grande  Valley,  ti»m  18°  at  Brownsville  on  the  24th,  t«  35°  at  Eagle 
Pass  on  the  18th;  Ohio  Valley  and  Tennessee,  &om  23°  at  Cinciunati  and  Champaign  on 
the  6th  and  Louisville  oa  the  21st,  to  30°  at  Pittsbnrgh  on  the  23d;  Lower  Lake  r^on, 
irom  22°  at  Erie  on  the  27th,  to  29°  at  Detroit  on  the  6th,  Rochester  on  the  22d  and 
Oswego  on  the  23d;  Upper  Lake  region,  &om  23°  at  Grand  Haven  on  the  12th,  to  34° 
at  Escanaba  on  the  6th,  and  36°  at  Marqnette  on  the  16th:  Extreme  Nortliwest,  from 
36°  at  Moorhead  on  the  6th,  to  41°  at  Fort  Bnford  on  the  7th;  Upper  Mississippi  Val- 
ley, from  22°  at  Keokuk  on  the  6th  and  26th,  24°  at  Springfield  on  the  21st,  to  34°  at 
Saint  Paul  and  36°  at  Dnbuqne  on  the  5th;  Missouri  Valley,  &om  28°  at  Springfield 
and  29°  at  Omaha  on  the  6tb,  to  39°  at  Fort  Bennett  and  Huron,  Dak.;  Northern 
Slope,  from  30°  at  North  Platte  on  the  7th,  to  45°  at  Fort  Shaw  on  the  6th,  and  Fort 


I 


Keogh  on  the  Gthj  Jliddle  Rlope,  from  23'^  on  the  TOmmit  of  Pite's  Pealt  on  the  3 
37°  at  Dodge  City  on  the  14th,  and  3SP  at  West  Laa  Animaa,  Colo, ,  on  the  2]st,  24th, 
Hnd  asth;  Southern  Slope,  from  SI'-'  at  Henrietta  nnd  32°  at  Fort  McEavett  oii  the  2d, 
toSS^atStocktononthelBt,  and45'-'atE1Pa£oonthelIthund2lBt:  Southern  PI ateaa, 
from  35^  at  Santa  F6  on  the  13th,  to  62^  at  Fort  Apache  on  tho  15th;  Middle  Plateau, 
from  34°  at  Piocho  on  the  12th,  to  42°  at  Winnemncca  on  the  1st;  Northern  Platcan, 
from  36°  at  Dayton  on  the  4th,  to  47°  at  Missonla  on  the  41h;  North  Paci&c  Coast 
re^on,  fiom  33°  at  Portland  on  the  Jst,  to  41°  at  Hoaehni^h  on  the  2d;  Middle  Pacific 
Const  reirjon,  from  l!P  at  San  Fiattcieco  on  the  31st,  to  33°  at  Sacramento,  and  37^  at 
Bed  Bluff  on  the  2»th;  Sontb  Pacific  Coast  legion,  from  18°  at  San  Diego  on  the  35fb, 
to  59°  at  Campo  <m  tlie  23d. 
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/Vosfji,— Frosts  CMKurred  in  the  varioua  States  and  Tenitoriea  as  follows:  California.- 
Campo,  5th,  Slat,  '2M;  San  Gorgonio,  J3th,  14th,  Slst;  Cbterndo;  On  summit  of  Pike'a 
Peak,  Sd,  3d,  etb,  Stb.  10th.  11th,  14th;  Dakola:  Fort  Bennett,  4th;  Alexandria,  3d, 
5th;  Illinois.-  Chit^Ho,  Jst;  Kiley,  1st,  5th;  Jovm;  Cresw  and  Monticello,  5th;  Musca- 
tine, 1st,  6th;  NoiaSpringB,  lOth;  Dnhnque,  1st;  Ecvl«cks:  Bowling  Green,  4th;  JUich- 
iffan--  Landng,  fith;  Detroit,  (ith;  Manjuette,  10th.  11th.  20th;  M!n«f»ola.-  Momhead, 
4th;  Jtfimtono;  Fort  EUie,  20th;  A'<*r<wita;  North  Platte,  3d,  4th,  6th;  Krvatla.-  Cairoa 
City,  Itb,  21at,  22(1;  JV™  Hainp^irc.-  Mount  Washington,  Ut,  2d,  3d,  5th,  eth.  30th, 
29th;  at™  IVt-  Friendshipand  Paleimo.  2d,  12th;  A™  Mexico.-  Santo  Fi,  13th;  Ohio: 
North  I*wisbui^,  ad;  Weaterville,  20th;  i-ouwy/iajiia ;  Meadville,  6th;  Dyberrv,  12th, 
2ad;  Rhode hland :  Newport,  2d;  Utah:  Coalville,  22d;  Vermont:  Bnrlincton,  Sd,  TJith; 

LaCrosae,  51h;  Embarras,  1st,  11th;   Wyoming:  Fort  Wasbokie,  22d, 

TiAU  of  Dioximiiffl  and  minimum  temperature*  for  Jitae,  1882. 
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PXECIPITATiair. 

The  distribntioii  of  Tainfall  in  the  United  States  and  Canada  daring  tiie  month  of 
Jane,  as  determined  from  ofaeervationa  taken  at  more  than  600  statioiiB,  ia  exhibited  on 
Chart  in.  The  table  at  the  lower  left-hand  aomer  of  the  chart  Bhowa  the  average  rain- 
All  of  June  in  each  district,  as  determined  from  8igmd  Berrice  obBsrvntiona  during  the 
past  ten  yeais,  and  the  actnal  rainfall  during  tlie  correut  mouth,  with  excess  or  defi- 
dency  aa  compared  with  tiie  average. 

There  has  been  a  defidencj  of  rainfiill  in  the  Gnlf  8tet«,  tbo  Middle  and  New  En- 
gland States;  the  greatest  deficiency  beingin  the  Qolf  Btates,  where  it  ranged  &oml,65 
to  1.90  inches.  In  the  northwest  and  Luke  region,  and  in  the  States  north  of  the  Ohio 
River,  there  has  been  on  excess  of  rainfall,  the  n^on  of  greatest  precipitation  being  in 
the  States  of  the  Upper  Miarissippi  Valley.     On  the  Pat^c  coast  the  rainjall  baa  been 


slightly  below  the  average  for  the  month,  except  in  aonthem  Califomif^  where  i1 
been  slightly  in  ^uieee,  although  the  average  ram&ll  in  that  section  was  Ut»  ''*' —  ' 
an  inch. 


0.2  <tf 


Denitdimu  from  atxrage  precipitation. — Under  this  beading  departures  exhiUted  by  the 
tepoitfi  from  the  regolar  Signal  Service  stations  big  shown  in  the  table  of  comparative 
monthly  TainfiUls  (aapnbli&ed  in  the  lower  left-hand  comerof  Chart  III).  ThefoUow- 
ing  items  of  importance  in  connection  with  this  snt^ect  are  reported  by  volnntary  ob- 
serveiB:  iUnuns.-  Hiley,  mcmUily  lain&Il  4.42  inches,  or  0.32  inch  more  than  the  Jnne 
25  Sia,  ET  2 


^'^w;^'^ 
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Bveiage  of  tbe  post  ewcstr-aDS  ye&ra.     Iowa:  Clinton,  luontblj  rainfol]  9.05  iocfaea,  or 
about  'J.50  inthes  more  than  the  June  arerage.     Kaiista:  Ya1«H  Cenlar,  jaontbly  niia- 
fiUI  8,24,  or  4.43  uiubw  toorc  tluui  the  nveisge  of  tlic  paat  two  years.     Total  pi-ecipita- 
tioD  Tor  six  months  ending  June  30  ia  T.13  iocliee  mom  than  t^e  average  of  (be  corro- 
Bponding  period  for  the  post  two  years.     Wellingtou,  monthly  minllLlI  3.02  incbcH,  or 
O.Ttimrh  below  the  overu)j;e  or piiat  three yuum.     Uainc;  Gnniiiier,  nioiilldy  nuntkl!  4.23 
Inches,  or  1.03  inches  more  thou  the  Jane  avenifp:  of  the  post  furtj-six  years.     UaryloMik 
Fulletoa,  monthly  tainloll  3.32  inches,  or  1.4;t  inpbcs  \cm  tluin  the  June  average  of 
tiiQ  post  eleven  years.     Dnriiig  that  period  the  Lir^tst  Jnne  rainralt,  7.86  incbcn,  oo- 
currcd  in  1881;  tha  smalleal,  1.05  incbea,  oocnrred  in  1873.     Misnmiri:  Siiint  Loaia, 
Sliasonri  Weather  Service  reports:  "The  monthly  rahilhll  vi'os  grcittest  in  the  Dortb* 
caBtcmiuid  least  in  the  sonth western  ix)imtie«.     AtsiiintLonisthe  monthly  mJnlAll  was 
a  little  more  than  two-thirda  of  the  avenige  June  rainrnll."     A'<io  Yiirk:  Nnrtli  Volney 
montbly  rainfall  3.33  inches,  or  0. 18  inch  more  than  the  June  nvemge  for  the  poat  Diiu    I 
years.     PnJermo,  monthly  raiuiall  S.OU  inches.     Tbe  Inr^^est  Jnne  ruininll  that  has  oo-    i 
Gurred  ainea  1859,  8.80  inches,  occarred  in  18C5;  the  SDJidlest,  0.70  inth,  oucnrred  in 
1864  and  1870.     Hector,  amount  of  nuDliill  for  rhe  yenr  ending  June  30.  1882,  is  2.1.91    ' 
inches.      Virginia:  Tlic  folloiring  record  fumiahed  by  Mr.  Howard  Shriver,  of  Wyth»    ■ 
ville,  ahons  the  monthly  and  annnal   precipi  Cations,  witb  the  monthly  averages  tsa  ■    ' 
number  of  yeois: 


tau. 

Ju. 

Feb. 

Ma,. 

Apr. 

Sfo,. 

Juno. 

July 

Ao«. 

Sept 

Oct. 

Nov. 

Deo. 

TDlaL 

ixn 

!i 
,a 

a.s 

ail 
.1 

7.1 

1.7 

CI 

8.S 
4.0 
&0 

li 

4.3 

SLO 
6.7 

3.2 

3.B 
3.3 

a!  3 
3)4 

a.  4 

3.0 

sic 
2:3 

sis 
4!o 
sis 

i 

S.'l 

11 

4!l 

!.B 
4!l 

a.  3 
a!4 

4.U 
2.13 

2.8 
11.8 

6:7 
4L.ti 

as 

g.4 
\% 
■in 
3.7 

i.t 

lis 

sis 

1: 

3.3 

!:1 

1.3 

3!l 

47. 

44. 

M. 

mp. 

«J. 

Meuu. 

B.« 

8.44 

3.« 

.» 

3.n7 

3.K 

4.2a 

a.<B 

3.(13 

3.10 

"' 

197 

41.4B 

Tabu  ofgpeaol  heavy,  largett,  and  amattcsl  moKthls  rainfalU. 


Spectol  heavy. 

LBrtmit 
monU-ly 

Date. 

Amt. 

I>untUi>n. 

'!=.'■ 

BiBtioii. 

Aaa, 

U 
19 

Jnck. 
1.00 
6.00 

■.OB 

Ihtt 

Tnll»rt.Wi 

^ 

e.77 

aqi 

S^" — 

u 

■.« 
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Tabte  ofspeddl  keaoih  largesty  and  tmaBest  mMUhty  niin/aZZ»--Contmiied. 


T 


DAKOTA. 


•• •••«•* 


BmHhville.^ 
Rort  SiaseUm...^...^ 

*  Olivet ~..^^.... 

Vtei  fiHevenaon.^-^ 

FLOEq>A. 


!Piinta  BoMO. ^^ 

WoWo- - ~ ~. 

1^01^  BArrMMaB. •••—•« •••«••• 

X*eo8aoola 


••••«  »«•••• •••• ••• 


OBonaxA. 
Sttvaniukh  »..m...». 

Miiditon...^^^ 

u.u2ioxa» 


■  •   •*••« 


Sprinsfiekl  ^ ... 

Beoria - 

Morrkson 

Cbampaigrn 

Blmira 

Xtookford.. ~-. 

IHIHAHA. 

Indianapolis 

Lo&yeUe...... 

IxManspoit.... 

Bcunt  neinrati. ^ ~.. 

If  oVay«.««  ••••*••••••••  .♦.«•• 

"New  Oorydon 


»•»«••••«»•••••• 


UTDIAN  TEBBITOBT. 
IOWA. 


•  •*•  •  •  •  •  •••••• 


•••••••••••• ■«•••• »••••• 


DeeMolnea. 

Logan. 

QHnton 

Fort  Madison.. 

Davenport 

Musoatine ..~.... 

I>abaque ...... 

Nora  Springs., 
Le  Cla£r« 


I  ••«••••«••«••• 


■•»■•••••••••»•••• 


Specftai  heavy. 


Date. 


26 


a  *••••■ 


u 


8aod0 
11 


2DaiMiaO 


• • «•**#• •• m 


•  •••«••**«« 


IS 


I  *•  •«  •  ••••«•••  •  •• 


24 

1ft 
13 


12 


10 
28 

■  ••••  ••  •  •  •  1 


11 


^^••••* 


Yatee  Center. 


Bas^wri.. 


Sandy  8|Mringa..MM.M*..M. 


Springfield ... 


24 
21 
25 


Hand  16 


19 


Amt. 


2.63 


6.31 

2.64 
2.26 
1.48 


8.68 
2.81 


1.46 


2.61 


«• ••*•••• 


1.40 


1.40 


a46 


•  •  •  •  •  ••»< 


aio 


a6i 

2.76 

•  ••••••I 

a30 
a  10 


Duration. 


>••••• ••• ••• •••«■ 


lOtira^ 

3hrs.40in. 

80mla. 


••«•  •••••••••  •••••41 

Ihr.lOm. 


!•••••••••■••••« 


Ibr. 


80  m. 


Largest 
monthly. 


Amount, 
inches. 


9.69 
7.42 

&e9 

6.07 


9.66 
8.46 
a43 

>»■•■ • ••••••••••• 


»••••••••••«••••• 


10.63 
7.96 
7.86 
7.76 
7.06 
&62 

••••••••«•• 


12.71 

11.18 

10.06 

9.93 

7.70 

6.23 


lhr.45m. 


•  *■•■•■  —  •••  •  •! 


•  ••••••••••  • 


■  — ■>■     ••••••*•••••«•••■ 


I  •  •  •  •  •*«• 
I  «•  •••••• 

2.60 
1.60 
4.26 


Z64 


1.07 


L88 


••••«••••••  •••  ••• 


9hrs. 
Ihr. 


14hrs. 


80  m. 


2hn. 


9.36 
9.10 
8.89 
6.76 
6.63 
6.17 


Smallest  monthly. 


Station. 


Aml^ 


12.16 


9.75 
9.60 


9.06 
8.76 
8.43 
8.26 
7.43 
6.29 
6.10 


CAUFOBKIA. 


Presidio ... 


Oakland.. 
PLeaaanton  ... 
Livermoi 

Tmcy 

Lothrop.. 


•••«  •«•••• 


Stockton 

Gait 

Summit.. 
Ohioo ........ 

Redding... — 


—■»»■»—•••»  ••••••• 


•  ••  •  •  •  •••  » 


•  ••••«!    ••••••••••*■■ 


8.24 


6.63 


!U)a ......... 

M  istoga  ....... 


Turlock .- 

Merced 
Borden ... 
Fresno... 
Kingsburgh ... 
Martinez . 

X9 jf  *V/Ka  ••••••»>■■■■■■— 

South  Valeiio... 

Suisuu 

Davis... 

Nai 

Cafistoga 

Woodland.. 

Goshen 

Tulare. 

Delano. 

Mojave 

Newhall ., 

Son  Fernando 
Spadra.....^. — 

Wliite  water.... 

Indio.^............ 

Anaheim , 

Petaluma ...... 

Point  San  Jos6.. 
x^  imff»— ■■——■•••*■••»»— ♦ 

Antioch 

Lemoore......... 

Los  Angeles.... 

Benicia  Barracks.... 

San  Francisco.. 

lone 

Sumner 
San  Di^^. 

X  ^#  iVsfcy  *••••••—»••■■■■>■' 

Alcatrax  Island 

Sacramento 

Tuohey*s  Banche 

Dunnigan.. 

Ool£Eix ...... 

Farmington . 
Red  Bluff. 
Tehachapl. 
Knight*s  Landing, 
Williams. 
Modesto. 
Salinas  City. 
Ravenna... 

Bocklin 

Oampo. 


•■—<■•*• 


'•••••••*•• 


i««»a»«*« 


•••••••••»••• 


••••••••• 


■••••■——■<  •■•••■ 


Willows. 
Auburn.. 
Fort  Gaston., 
Tehama........ 

Brifi^ton 

Fort  Bidwell. 

Cisco 

CoUon.... 


••■•••«••• 


GBOBOIA. 

Gainesville 

IDAHO. 


CoBur  d*  Alene. 
Tx^wiston 


aoo 
ao) 
aoD 
aoo 

aoo 
aQ9 
aoD 

0.00 
0.00 

aoo 
aoD 
aop 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 

0.00 

aoo 
aoo 

t*oe 
t*ce 
t*ee 
t'oe 
t'oe 

aoe 
ao4 
ao4 

0.06 

ao7 
ao9 
a  10 

0.10 

aio 
aio 
a  12 

0.13 

ai3 

0.16 

a  16 
a  16 
a  17 
a  19 
ai9 

0.26 
0.26 
0.26 

a27 
a28 

0.28 

a28 

0.31 

asp 

0.48 

a60 


0.21 


a  16 

0.86 
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Tabu  tfipfdat  heavg,  largest,  lutd  mnenesl  mtmlhlg  rain^aBs — Oontiiiiied. 


aaUoD. 

epwioa  heavy. 

ii^. 

DdM. 

Ami. 

Dmstloii. 

incbeii.' 

Station. 

A... 

Hortllpori 

3Bnd4 

IS 

SO 

3ft 

S.1S 
2.60 
1.40 
2.  BO 

a.DD 

21  hn. 
4  his.  Mm. 
Ibr.BOm. 

„.» 

fS 

B«i;?  '-'■■'■ 

Ihr. 

S.00 

8.90 

a.M 

a.s4 
fl.aa 

MS 
0.03 

a 

■'-sw 

Toano 

nlK 

ITimdlS 

a.  34 

SlOI 
S.«l 

e.73 

<s,Ta 

mS":.:.::::;::::;::;;:;:::::r 

Fort  McDeraila...„ _ 

o.as 

XKV  MZXIOD. 

0.49 

Prot™ _ 

Bemia. 

7,14 

T.ei 

0.4S 
0.17 

nxu. 

■ 

2.«) 

'""' 

11.40 
B.O0 

a.H 

0.27 

■XWIIA»«Hmt 

£:S^:r;::::r;:::L 

fS 

Troy 

College  atatlDD „ 

o.« 

.^r.0.^^ 

VTitt. 

0.50 

IB 

"" 

4010111. 

».7B 
7.W 

—"■■■"■■ 

3.» 

Slin.85ia. 

„ 

""■""""• 

S:l! 

™,™™. 

SudT 
13 

2.M 

™. 

a.iE 

Ihr.  40111. 

NewpoH       ,,..,, 

0,49 
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Table  of  special  heavy ^  iarffeet,  and  tmaUefA  monfftJty  raifitfaUB — Oontinaed. 


StAtion. 

SpeoiAl  heavy. 

Largeet 
monthly. 

SmaUeat  monthly. 

Date. 

Amt. 

Daration. 

Amount, 
inches. 

Station. 

Amt 

VIBQXVIA. 

I^oft  Mohkw 

16 

2.84 

4hn. 

8.27 

7.76 
6.61 
6.40 

WBBT  YIBOnriA. 

HelT«tia. 

wnoomnr. 
Mflidiffon ..........r.rt,..T..t 

•  •••••••■•«•••«««• 

Beloit 

'RttltlAlTIUi 

• 

The  following  table  shows  the  least  and  greatest  numbers  of  rainy  and  cloudy  days 
and  percentages  of  mean  relative  humidity  as  reported  finom  the  yarious  districts  during 
the  month: 

Table  of  rainy  and  cloudy  days  and  rdaUve  humidity  for  June,  1882. 


DistriotB. 


New  England 

Middle  Atlantic  States 

South  Atlantic  States 

Florida  Peninsula. 

East  Gulf  States 

West  Quir  States 

Rio  Grande  Vall^ 

Ohio  Valley  and  Tennessee.... 

Lower  Lake  resion 

Upper  Lake  region 

Extreme  Northwest. 

Tapper  Mississippi  Valley 

Missouri  Valley 

Northern  Slope 

Middle  Slope. 

Southern  Slope. .....»...»....«»... 

Southern  Plateau.... 

Middle  Plateau 

Northern  Plateau 

North  PaoiAo  Coast  n^on.. 
Middle  Pacific  Coast  reorion 
South  Pacific  Coast  region.. 


!••••••••••••  •••••■••  ••••••• 


•  ••••**it*«»»«a« 


Rainy  days. 


From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 


Otol7 
7to22 
OtolB 
9toH 
4tol5 
Sto  8 
2to  7 

12  to  22 

13  to  19 

10  to  20 
9  to  17 

12  to  23 

11  to  20 
6  to  17 
4  to  18 
4  to  10 
8  to  11 
Sto  9 
4  to  14 
8toU 
Ito  4 
Ito  3 


Cloudy  days. 


From  2 
Froml 
Froml 
From2 
From  1 
From  1 
From  2 
From  1 
From  4 
From  8 
Prom  4 
From  9 
From  3 
From  2 
From  4 
From  1 
From  1 
From  3 
FromO 
From  7 
FromO 
Froml 


toU 
to  12 
to  8 


to 
to 

to 
to 


to  14 
toll 
to  10 
to  10 
to  18 
to  14 
toll 
to  7 


to 
to 
to 
to 


5 
6 
7 
9 


toU 
to  6 
to  9 


Relative  humid- 
ity. 


Pereeniages, 
From  62.  Ito  82. 2 
From  S8. 6  to  80.6 
From60.6to80il 
From  68. 3  to  75. 8 
From  62. 8  to  78. 6 
From  67.  Ito  79. 6 
From  60. 6  to  81.1 
From  65.0  to  75. 2 
From  65.  Ito  70.6 
From  62. 6  to  77. 8 
From  67. 5  to  73. 6 
From  58. 8  to  82.0 
From  67.0  to  74. 6 
From  57.  Ito  74. 8 
From  55.0  to  81. 7 
From  87.0  to  63. 8 
From  85. 4  to  49. 8 
Prom  39.  Ito  42. 2 
From  44. 8  to  63.  S 
From  62.  Ito  71. 7 
From  41.0  to  78.5 
From  87. 5  to  71.0 


Snutc.  — Snow  has  been  reported  by  the  following  stations :  Lansing,  Mich. ,  4th ;  Wy  the- 
villCi  Va.,  5th,  light,  spitting  snow,  lasting  a  few  minutes;  Milwaukee,  3d;  Pike's  Peak, 
2d,  3d,  4th,  5th,  7th,  8th,  10th,  12th,  13th,  15th;  Mount  Washington,  2d,  3d,  5th;  Bucw 
lington,  Vt.,  Ist,  summits  of  mountains  covered  with  snow;  12th,  20th,  and  21st,  summit 
of  Mount  Marcy  covered  with  snow. 

Sail. — Kittyhawk,  N.  C,  28th:  Severe  hail-storm,  doing  great  damage  to  crops  In 
this  locality;  hailstones  as  large  as  walnuts.  Laredo,  Tex.,  8th:  Severe  hailnstorm  fVom 
6.20  to  7.25  p.  m. ;  all  windows  of  northern  exposure  were  broken;  hailstones  of  enor- 
mous size  fell  (some  of  them  weighing  one  pound),  and  drifted  in  places  to  a  depth  of 
six  inches.  Great  damage  was  done  by  the  breaking  of  skylights  in  stores,  exposing 
goods  to  the  violence  of  the  storm.  Dubuque,  Iowa,  16th:  For  thirteen  minutes,  com- 
mencing at  2.54  p.  m.,  the  laigest  and  most  destructive  hailstones  fell  that  were  ever 
seen  at  this  place.  The  hailstones  measured  from  one  to  17  inches  in  circumference,  the 
largest  weighing  one  pound  and  twelve  ounces.  Washington  park  was  literally  covered 
with  hailstones  as  large  as  lemons,  and  large  basketfuls  could  be  gathered  in  a  few  min- 
utes. They  exhibited  diverse  and  peculiar  formations,  some  being  covered  with  knobs 
and  icicles  half  an  inch  in  length;  others  were  surrounded  by  rings  of  different  colored 
ice  with  gravel  and  blades  of  grass  imbedded  within  them.    The  foreman  of  the  Novcdty 


Iron  Works,  oTthia  city,  statra  ttiat  in  two  Targe  haflstonM  Ta«]t«d  by  him  were  fonntt 
small  living  Irogjt.  A  oamber  of  persuns  were  jevorely  cut  and  bmiscd  hy  tho  falling 
hailstODce.  The  damage  inSicted  ia  estimated  at  Sfi,OUO.  One  florist  lost  3,387  panes 
or  glass.  Hnndrede  of  windows  of  south  and  west  eipomire  mere  broken,  inclnding 
twenty  windows  ofheavy  French  plate  giaas,  EiiilroHd  men  report  that  hail  feUat3p. 
m.  at  McGregor,  ftirty  miles  northwest.  No  hail  felt  on  the  Gaat«m  eido  of  Uio  Missia- 
sippi,orat  Jnlien,  six  miles  nixt  of  tbiadty.  Cairo,  111.,  STth:  During  tbc  violent  storm, 
A  description  of  which  will  be  fonud  elEowhere  in  the  Itdiew  under  the  bead  of  local 
storms,  cousiderablo  large  haU  fell  along  the  center  of  tbe  Hlorm  nortb  of  this  station. 
La  Croese,  Wis.,  2?th:  Large  quantities  of  hail  fell  along  the  tmek  of  the  tomndo  (see 
looil  Htorms)  of  Ibis  date.  Omaha,  S5th;  Hailstooea  inensnring  one  eighth  of  an  inch  in 
diameter  fell  for  twenty-five  minutes  during  elorm,  Huron,  Dak.,  ^d:  Storm  aceom- 
ponied  by  destmctive  bail.  Helena,  Mont.,  6tb:  Daring  slonn  bnil«loncs  fell  nie«s- 
oringono  inch  in  diameter.  West  LasAuiniaii,  Cola,  11th:  Heavy  shower  of  hnil  lasting 
thirty  minutes;  hailstones  measuring  three-eighths  of  an  inch  in  diameter  fell,  breaking 
much  window  glass.  Morrison,  111.,  lOtb:  Desrttnctive  bail-storm  reported  to  hsTB  oc- 
curred near  Lyndon  inthisStute.  Anna,  111.,  18th;  Severe  hail-storm;  haJIslones  three- 
fourths  of  an  inch  in  diameter,  breaking  moch  glass.  Worcester,  Mass.,  4tb:  A  heavy 
hail-storm  occurred  a  lew  miles  north  of  this  city.  Thomville,  Hich.,  6th:  Considera- 
ble damage  done  to  com  and  wheat  fields  and  gardens  by  hail ;  the  tmck  of  the  atomi 
was  aboDt  one  mile  in  width;  on  tbe  IBth  a  h«ul>«t«nu  occurred  in  tbc  townsbipof  Good- 
land  in  this  8tBt«;  several  wheat  fields  were  entirely  destroyed;  hulslones  fell  weighing 
two  ounces.  Protein,  Mo,,  lltb:  Hail-^lorm  causing  great  damage  to  tho  wheat  crop 
and  fruit;  tbe  hailstones  were  about  two-thirds  as  large  as  hen's  eggs,  and  were  of  ir- 
regular shapes.  Freehold,  N.  J.,  4tb:  Destmctive  bail-storm  occurred  between  9.30  and 
10.15  p.  m.  overastrin  of  touniry  lying  to  the  east  of  this  place;  the  path  of  tho  storm 
was  about  thirty  milea  in  length  and  half  a  mile  in  width.  2Sth:  Severe  storm  accom- 
panied by  boil,  consisting  mostly  of  jagged  and  broken  ice;  Mme  specimens  measuring 
one  and  three-ei)^tbs  inches  in  length  and  lialf  aa  inch  in  thickness.  Wcldon,  N.  C, 
4th:  During  severe  storm  hailstones  as  loi^  as  hen's  eggs  fell.  Fallaii^ton,  Pa.,25(Ji: 
Hail-storm  at  5  p.  m.,  during  which  the  t^perutute  ii\l  16°  in  a  few  mmnlee;  gonia  of 
tbe  hailstone?  were  an  inch  and  a  half  in  length  and  of  irregular  shape.<t.  Sydney,  Nelir., 
14th:  Heavy  storm  WK'tiiiipanied  by  Imil  of  remarkable  size  destroying  moch  window 

Hiul-stomisof  lees  violence  have  occnned  in  tbe  various  Statee  and  Territories  m  fld- 
Iowb:  Ariatna:  Ynma,  IBtb;  Colorado:  Fort  Lewie,  IStb;  DakcUi:  Fort  Heade,  ISth; 
Biamarck,  ISth,  30tb;  Rapid  City,  15tb;  Fort  Hal&^lTth;  Fort  Stevenson,  9lBt;  Wide- 
low,  24th;  Georgia:  Atlanta,  17tli;  Augusta,  IBUt;  Savannah,  2gth;  IBmoiirBmawiakf 
Zlst;  Bockford,  24tb;  Indiana:  Saint  Meiurad,  26th;  loiM:  Clinton,  16th;  Onttefibeig^ 
16tb,  24tb;  Nora  Springs,  17th,  21st;  Burlington,  leth;  Des  Moines  and  Indroendenoe, 
22d;  Kmuaa:  Yates  Center,  14th,  15th;  JfutMe.-  Gardiner,  9th;  Margland:  BaUimon, 
l»tb-,  Mmaaelnaeas:  Worcester,  4tb;  Boston,  6tb;  Ifkhiffmn  Thomville,  8tb;  PortHa- 
n>n,  14th,  ISth;  Litdifield,  ISth;  Matmtri:  Protem,  3d,  ISth;  MotUam:  New  Cliicwo, 
gth;  Terry's  Landing,  SOth,  S8th;  Fort  Shaw,  23d;  Porta  Custer  and  Ellis,  28th;  XtbrmSa; 
Fremont,  nth;  FonNiobmm,  20tb;  Genoa,  23d;  Nevada!  Winnsmnoca, ftth;  Fortlfo- 
Denuitt,  Ilth;  Carson  City,  14th;  Piocbe,2eth;  NacStnteptJtirt:  Grafton,  19tl);  iVcvAr- 
seg:  Freehold, 4th, 25thi  Readington,  15th ;  Cape  May,  18th;  PaterBon,20tli;  JfewFor*. 
North  Voln^,  2d,  15th;  Palermo,  3d;  Troy,  4th;  Oswego  and  Rochester,  19th;  OMo. 
devotand,  4tb;  Cincinnati,  16tb;  Oregon;  Portland  and  Umatilla,  18th;  PMnaylWmJa. 
Djbarry,  6th,  17th;  Smdlt  OaroHna:  Charleston,  16th;  3b«w»e<.-  Memphis,  12th;  Chat- 
tanooga, 17th;  Hiii&eeeborough,ieth;  Nashville, 22d;Enoivil]e, 38th;  Tfenu;  Henrietta, 
3d,  Laredo,  8th;  Eagle  Pass,  I3tb;  Vtrmont:  Limenbargb,  Sth;  WaMngUm  nnitory.- 
Dayton  and  Spangle,  20tb;   Wfit  Viryinia;  Morganiown,  IQth. 

SteeL^Sleet  was  reported  aa  follows:  On  summit  of  Mount  Washington,  2d;  Pike's 
Peak,  1st,  2d,  3d,  Ttb  to  11th,  18th,  19th,  27th. 

COTTOK- REGION  BEFOBTB. 

nie  following  table  gives  the  averse  rain&ll,  mean  of  mazimnm  and  mean  of  mini* 
nmin  tcmperatnres  in  each  of  tbe  cotton  districts  as  shown  on  Qiart  V^  issued  vrith  tba 
April  Review; 


BEPOBT  OF  THE  CHIEF  SIGNAL-OFFICES. 


391 


Meteorohffieal  record  for  ike  cotton  distrkisfor  the  month  of  June,  1882. 


Districts. 


New  Orleans.. 

Savannah. 

Cliarleston 

Atlanta 


\Vilmington». 

Memphis 

Galveston 

VicksburKh... 
Montgomery . 

Auflrusta 

Little  Rock... 
Mobile 


Inches, 
2.43 
4.97 
4.98 
a89 
1.97 
2.89 
0.90 
1.44 
8.49 
4.00 
1.08 
2.60 


I 


90.6 
89.9 
89.9 
88.6 
90.0 
90.4 
99.7 
91.2 
91.5 
90.0 
91.8 
94.8 


I 


72.0 
70.4 
€7.6 
66.8 
66.2 
67.0 

Tao 

6&» 
60.4 
67.41 
64.3 
6&.8 


MeUoroloffieai  record  for  (he  cotton  districts  for  the  month  of  May,  1882. 


Districts. 


m  ••«••»••  «•••••••««••• 


New  Orleans  ...m.^.^.^^ 
8avannah..M~M.~.M.M....... 

Cflharleston...^. 

Atlanta^. 

Wllmimcton.. 

Memphttk... 

Galveston... 

Vicksbnrgh. 

Montgomery, 

LftUeBook 


'•••••••••••••••••••••••■•••■••••■••••••••••••a  ■•«••••■•••••■•••••■••••«•••••*•■•••*•••••  «»t*  >•••»■•••«•••••••••••••••  ••■•••< 

•  ••••••••••••■••■•••••••••••••••••■••••••••••••••••■■■•♦••••■•■•■•••■•••••••••••••••••••••••■••••••■■••••••••••••••••■I 


Meteorologicdl  record  for  the  cotton  districts  for  the  month  of  AprU,  1862. 


Districts. 


Kew  Orleans ... 

Savannah 

CharleMon 

Atlanta 

Wilmington..... 
Memphus .......... 

Galveston 

Yicksbnrgh . 

Montgomery..., 

Uttle  Bock 

Mobile 


•••••••••••••••»•••■•••••••••••■• 


<——>—■—•»»»•  •♦■••■••i 


••••••■••••••••a 


!••••••••••< 


■  ••■•»■»«•»»•«■■••■»<—•••♦■>»*■•>»■•■•*••»••  —  ••»■•■•••■■•■•»••■»<»«»»«»♦»»■•■«»»»•«<>»»>■—■  —  ■» 


0.63 
8.78 
2.66 
4.49 
8.88 
5.29 
1.68 
7.08 
4.92 
8.05 
4.74 
8.80 


81.9 
81.1 
77.5 
76.8 
74.2 
74.9 
82.1 
78.6 
78.5 
7&2 
75.9 
79.1 


I' 


09.9 
60.2 
04.5 
54.9 
60.0 
04.0 
07.9 
66.8 
57.2 
64.7 
5L9 
57.8 


WINDS. 


The  pxeTailing  winds  at  Signal  Service  stations  during  the  month  of  June,  1882,  are 
shown  on  Chart  II  by  arrows,  which  fly  with  the  wind.    In  New  England,  the  Middle, 


MS 

nnti  Sontbem  States,  and  froni  the  Ohio  Valley  weatnaid  ia  ColOTado,  the  wtnda  l^^P 
aontheriy;  in  Teins^  and  at  stations  on  the  Soutbero  Slope,  south  to  eontbeasterl^;  in 
the  Upper  LaV»  region  oud  the  Extreme  Nortbweat,  northerly  to  easterly;  in  tbe  Tipper 
Misaiseippi  V^ey  and  in  Ibo  Plateau  I£^ona,  vniiahle;  in  the  Miasotiri  Valley,  Bouth- 
eaatorly,  and  on  the  Padflc  coast,  nortbweatarly  to  soutu westerly. 

Total  movement  of  the  air. — The  following  are  the  hiigeet  tola!  mocemeuts  at  Signal 
Scrrioe  atationa:  Mount Wnahington,  28,235  miles;  Pike's  Peak,  15,023;  Batleraa,  12,410; 
Kitty  Hawk,  9,969;  San  Franeiaco,  9,739;  Macon,  N.  C,  9,G10;  Indiimola,  9,351:  San- 
doBty,  9,342;  Concho,  3,339;  Galveston,  0,329;  Delaware  Breaknater,  9,303;  New  Shore- 
ham,  R.  I,,  6,057;  SfKkton,  I'ei.,  8,910;  Fort  Elliott,  Tei.,  6,749;  Cape  Henry,  Va., 
8,749;  Cbiunpaign,  111.,  8,415;  Dodge  City,  8,349;  Mihvaakee,6,]7e;  Sandy  Hook.  8,044. 
The  amallOBt  are:  Vicksburgb,  I,B05;  !«  Mesilla.  N.  Mei.,  1.967;  SiiverCity,  N.  Mer., 
3,360;  Lynchbnrgta,  3,447;  Rosebnrgh,  Or^.,  2,591;  NaahviUe,  3,634;  Angnsta,  Ga., 
2,636;  Missoula,  Mont., 2,733;  Olympio,  3,775;  Tueaoa,  2,791;  Fort  Suiitb,Arlt.,  2,965. 

High  vtiadt, — The  following  high  velocities  were  reported  from  the  snmmit  of  Mount 
WRshington:  Ut.  84  mUea,  GW.;  2il,  77,  NW.;  lHh,  75,  NW.;  19th,  92  W.;  20th,  80, 
HW.;  2l8t,  en,  NW.;  2&tb  and  20th,  95,  NW.,  majiiinum  for  the  month.  Onallotlier 
days  during  the  month,  velocities  reached  or  exceeded  50  miles  per  hour,  with  the  ex- 
ception of  the  following:  4tJi,  6th,  lllh  toMtb,  23d,  and  3()tb.  Station:)  reporting  v»- 
lodtiea  of  50  miles  per  hour  or  over  are  as  follows:  Pike's  Peah,  64  W.,  nth;  Fort  Ben- 
ton, Mont.,  64,  W.,  20th;  Yankton,  CI,  NW.,  24lh;  Saint  Ixuis,  61,  N.,  Hlh;  Fort 
Elliott,  Tejc,  60,  NE.,  12th;  Indianapolis,  60,  W.,  20th;  Dodge  City,  56,  NW.,  30th; 
North  Platte,  53,  E.,  19th;  Fort  Custer,  52,  W.,  aStb;  West  Lbs  Animas,  Colo,j52,  8E., 
10th;  Henrietta,  Tex.,  52,  NW.,  12th;  Nashville,  52,  W.,  18tb;  Eatt«raa,  52,  SW.,  1st; 
LaCroase,  50,  SW.,241h. 

LiKal  stoTBM. — There  have  been  in  the  month  of  June  many  lomndoesand  severe  storms 
which  have  reeulted  in  great  loss  of  life  Rnd  destruction  to  property.  By  far  the  meet 
diaafitrons  was  the  tornado  which  swept  through  east^ni  Iowa  on  the  ITth  of  the  month. 

The  following  acronnts  of  storms  have  b^D  armnged  in  States  and  in  succceaive 
dates  tie  nearly  as  possible:  Artantnn:  0!ic.eohi,  I7th,  a  severe  wind-storm,  accompiuiicd 
by  hail,  unroofed  several  hauaesand  totally  demolished  one.  Much  damiige  was  done  to 
crops.  Dnkola:  Wicklow,  2Jth,  a  severe  storm  nccumid,  ncconipanied  by  rain  and  hail. 
Considerable  injury  w;ik  done  to  farm  property  nnd  crops,  the  wind  reoching  n  velocity 
of  60  niiU-«  ptr  lioi.r^  fnm:  On  fWW.  At  FoTi'stluitgli,  25  mik'rt  northwist  of  Alex- 
andria, 24th,  a  severe  storm  occurred,  aeveisl  building  were  blown  down.  Tnaktaii, 
24th,  severe  stonn,  several  building  hi  the  country  blown  down.  The  steamer  Tmnp- 
kina  was  blown  from  her  mooring.  Oforgia:  Atlauto,  17th,  severe  thunder  and  mn 
storm,  accompanied  by  hail ;  the  wind  attained  a  velocity  of  49  miles  per  hour.  Maqy 
trees  in  the  suburbs  were  blown  down.  Forsyth,  18th,  a  violent  wind  imd  t^h  storm 
occurred  west  of  this  place  doing  mnch  damage  to  crops  and  fences.  /Rwota.-  Oeneaeo, 
I7th,  dnring  a  beavy  storm,  the  spiiea  of  two  churches  were  blown  down  and  several 
building!  were  more  or  less  damaged.  At  Oi^^n,  the  storm  was  equally  severe,  many 
bams  and  outbuilding  were  blovrn  down  by  tlie  wind  or  carried  off  by  the  flood.  Clin- 
ton, 17th,  a  heavy  wind  andiain  storm  passed  over  DeWitt  County,  doingalaigeammmt 
of  dami^  to  &rm  property  and  crops.  The  storm  passed  from  NW.  to  SE.,  Hid  ia  dft- 
Bcribed  as  being  a  whirlwind;  in  Wilson  township  it  demolished  a  bam  and  ii^nredmncli 
stock,  and  the  rye  crop,  which  was  nearly  ready  to  harvest,  was  greatly  iqjuredand  nnm- 
beiB  of  Iruit  trees  w«:e uprooted.  VandaJia,  17th,  thestormwasaccompanied by  rain  and 
vivid  lightning;  mnch  of  the  wheat  crop  was  bbiwndownand  also  a  considerable  amount 
of  timber.  The  Okaw  bottom-lands  w^e  submerged  and  several  hundred  acrea  of  oom 
were  under  water.  Carmi,  17th,  during  a  severe  wind-storm,  the  opera  bonsewaa  nn- 
roofed  and  several  bnildings  sustained  severe  damage.  Many  fruit  and  shade  trees  wen 
destroyed.  At  Lebanon,  Salem,  and  Edwardsville,  the  atorm  was  more  or  leaa  BBVera; 
Bomedamage  wasdone  to  wheat,  but  QOtso  mnch  as  in  other  districts.  Cairo,  17Ui,  8.10 
p.  m.,  the  wind  Buddenly  veered  from  northwest  toaonthwest,  when  a  tornado  appewed, 
which  lasted  from  3.10  to  3.35  p.  m.  Theatorm-cloud  advanced  from  the  northwestand 
was  of  a  dense  black  color  in  liunt,  while  the  northwestern  edge  of  the  dond  preaentada 
smooth  sur&ce,  having  a  greenish  hue.  A  it)aring  noise,  and  a  rotating  cloud  of  dnst, 
which  enveloped  every  object  in  its  path,  preceded  the  storm.  Several  houses  warn  nn- 
roofed,  including  the  United  States  custom-house,  and  tweaty  empty  freight  cars  wen 
deiaUed  and  ovwfhrown  by  the  wind.  The  track  of  the  storm  was  from  west  to  east, 
passing  through  Alexander,  Pulaaki,  and  Maasac  Counties,  and  was  from  8  to  10  milea 
wide.  In  the  center  of  tiie  track,  large  hail  fell,, but  none  was  observed  at  this  station; 
trains  were  delayed  by  tbefollen  trees  across  the  track,  and  one  man  was  killed,  and  othen 
were  more  or  less  iiy  ured.  Steamers  had  their  smoke-ataeka  blown  down,  othois  broke 
odrift  and  sank,  or  sustained  great  damage.  The  total  damage  catised  by  thia  stoim,  tn 
sonthen  DlinoiB,  is  estimated  at  (16,000.    Morrison,  24th,  a  severe  storm  of  thnnder. 
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lightniDg  and  rain  occurred  at  this  place,  several  baildings  were  damaged  by  lightniixg 
and  many  hundreds  of  fruit  trees  were  destroyed.  Rockford,  24th,  a  tornado  and  heavy 
hailHstorm  occurred;  hail-stones  were  as  large  as  hen's  eggs,  and  nearly  every  window 
in  town  was  brok(UL  The  storm  caused  great  damage  to  fruit  and  other  crops.  Cham- 
pai^,  25th,  from  2.45  to  4.45  p.  m.,  a  severe  gale  caused  much  daoiage,  especially  in 
ti^e  northwestern  part  of  the  city;  a  large  bam  was  blown  down,  fruit  trees  uprooted  or 
broken  off,  and  great  damage  resulted  to  com  and  other  crops.  Charleston.  25th,  heavy 
storm  during  the  evening,  many  orchards  were  destroyed  and  forest  trees  blown  down. 
Oregon,  30th,  a  heavy  storm  of  wind  and  rain,  accompanied  by  thunder  and  lightning, 
cau^  great  damage.  Fifteen  houses  were  damaged  by  lightning,  and  one  person  was 
killed;  bridges  were  swept  away,  and  hundreds  of  acres  of  grain  were  entirely  ruined. 
The  damage  in  the  town  and  vicinity  is  estimated  at  $50,000. 

Indiana:  Indianapolis,  16th,  severe  thunder-storm,  accompanied  by  high  wind  and  very 
heavy  rain,  occurred  at  4.30  p.  m.  Many  streets  were  flooded  and  several  buildinm 
were  damaged  by  lightning;  hundreds  of  shade  trees  were  blown  down  or  broken  o£ 
Shelbyville,  16th,  severe  storm,  with  torrents  of  rain;  streets  were  inundated  and  the 
southwestern  part  of  the  cily  was  under  water.  North  Vemon,  16th,  several  bmldings 
were  damaged  by  lightning  and  flood,  and  growing  crops  sustained  gieat  ii^jury.  Saint 
Meinrad,  17th,  during  a  fierce  northwest  gsde,  with  heavy  thunder  and  rain,  many  for- 
est and  fruit  trees  were  uprooted.  Indianapolis,  25th,  at  6  p.  m.,  heavy  wind-squall 
swept  over  the  city.  Many  houses  were  unroofed,  and  fences  and  trees  were  blown 
down.  The  greatest  damage  caused  by  the  storm  was  the  destruction  of  the  steeple  of 
Saint  PauPs  cathedral.  The  wind  attained  a  velocity  of  60  miles  per  hour  and  the  du- 
ration of  the  squall  did  not  exceed  one  minute.  The  total  damage  to  the  city  is  esti- 
mated at  $20,000. 

Jowa:  Iowa  City,  17th,  a  tomado  visited  this  place,  demolishing  several  houses  and 
other  buildings  and  causing  considerable  damage  to  other  property.  Davenport,  17t^ 
very  severe  storm;  telegraph  wires  were  prostrated  and  mudi  damage  was  done  to  build- 
ings. Ames,  17th,  at  7.45  p.  m.,  a  tormido  passed  about  three-qua?ters  of  a  mile  south 
of  that  place.  The  width  of  the  teack  was  ffom  30  to  40  rods,  and  the  tomado  pursued 
an  easterly  course.  Grinnell,  17th,  the  tomado  at  this  place  was  of  unequaled  se- 
verity, and  wrought  great  destruction  to  life  and  property.  From  reports  at  hand,  the 
tomado  appears  to  have  formed  in  Green  County,  in  the  center  of  the  western  half  of  the 
State,  and  about  90  miles  west  of  Grinnell.  The  tomado  pursued  an  easterly  course 
through  Boone  and  Story  Counties,  and  almost  parallel  with  the  Chicago  and  North- 
western Railroad  as  far  as  Marshall  County,  here  its  course  changed  to  the  southeast- 
ward toward  Poweshiek  County.  Persons  residing  at  Ogden,  15  miles  east  of  Jefferson, 
Green  County,  saw  the  tomado  pass  along  a  little  to  the  south  of  that  place,  but  no  dam- 
age was  d  one  in  that  vicinity,  as  the  tornado  probably  did  not  strike  the  earth  near  there. 
Three  persons  were  killed,  and  considerable  damage  was  done  near  Nevada,  Story  County, 
and  much  damage  was  also  done  in  Jasper  County  during  the  passage  of  the  tornado- 
cloud.  At  Rock  Creek  township,  Jasper  County,  15  houses  were  demolished  and  four 
persons  killed.  The  tomado  then  advanced  toward  Grinnell,  where  it  proved  more  de- 
structive than  at  any  point  along  its  track,  causing  great  loss  of  life;  it  then  passed  south- 
eastward, and  it  is  probable  that  the  same  tomado  caused  the  destruction  at  Mount  Pleas- 
ant, in  Henry  County.  The  distance  from  Jefferson,  where  the  storm  was  first  observed, 
to  Mount  Pleasant,  is,  following  the  track  of  the  tomado,  about  200  miles,  and  as  it  was 
first  observed  at  7.30  p.  m.  at  Jefferson,  and  the  damage  occurred  at  Mount  Pleasant  at 
about  11  o'clock,  it  would  appear  that  the  tomado  traveled  at  about  55  or  61  miles  an 
hour.  Respecting  the  destruction  caused  by  this  disastrous  storm,  the  following  is  given: 
The  storm-cloud,  which  was  of  the  usual  frumel-shaped  appearance,  and  accompanied  by 
a  roaring  noise,  floods  of  rain,  and  a  vivid  electrical  display,  struck  the  town  about  8.30 
p.  m.  of  Saturday,  June  17.  The  width  of  the  track  appears  to  have  been  comparatively 
narrow,  but  within  its  limits  everything  was  destroyed;  it  entered  the  town  from  the 
west,  and  moved  a  little  north  of  east,  laying  the  entire  northwestern  part  of  the  town 
in  ruins,  nearly  all  the  buildings  being  crushed  to  splinters  by  its  terrific  force,  and  the 
streets  flooded  to  a  depth  of  one  foot  of  water.  The  total  damage  was  inflicted  in  five 
minutes,  not  less  than  one  hundred  dwellings  in  the  town  being  reduced  to  ruins.  The 
tomado  then  turned  toward  the  southeast  and  struck  Iowa  Collie,  a  three-story  brick 
building,  which  was  levels  to  the  ground,  some  of  the  students  being  killed  and  others 
ii^jured.  A  train,  consisting  of  an  engine  and  21  cars,  was  wrecked  about  one  and  a  h^ 
miles  east  of  the  town,  14  cars  being  blown  from  the  track  by  the  terrific  force  of  the 
wind.  The  number  of  persons  killed  amounts  to  about  60,  and  150  were  more  or  less 
seriously  iivjured;  the  number  of  houses  destroyed  and  damaged  is  140,  and  the  loss  of 
property  will  amount  to  about  $600,000.  Before  reaching  the  town,  the  tomado  devas- 
tated several  fiums  in  its  track,  killing  or  seriously  injuring  the  inmates  of  the  dwellings. 
Some  of  the  houses  appear  to  have  be^  blown  outwaGrd,  while  others  were  lifted  up  and 
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carried  some  distance,  then  deposited  in  splinters  on  the  gronnd.  The  storm  then 
passed  eastward,  with  unabated  Airy,  to  Malcolm,  a  small  town  of  abont  800  people,  8 
miles  east  of  Grinnell;  it  strnck  this  place  in  its  northern  half,  and  wrought  destruction 
as  complete  as  at  Grinnell.  Houses  were  blown  down  and  completely  demolished,  two 
churches  were  mined,  7  persons  were  killed  and  a  number  were  seriously  ix:gured,«md 
much  stock  was  also  killed.  Leaving  Malcolm,  the  tornado  struck  Brooklyn,  where  it 
inflicted  serious  damage  to  life  and  property;  at  this  point  it  took  a  southeasterly  oonrse 
toward  Henry  County,  and  finished  its  work  of  destruction  at  Mount  Pleasant.  The 
tornado  struck  that  place  at  about  11  p.  m.,  and  in  a  few  minutes  had  caused  great  dam- 
age to  buildings,  fences,  merchandise,  &c.  The  storm  continued  to  rage  with  yiolence 
for  two  hours,  but  the  greatest  destruction  occurred  at  its  beginning.  Houses  were  blown 
down  or  unroofed,  churches  were  unroofed  and  the  steeples  swept  away,  and  orchards 
and  crops  more  or  less  ruined.  Nearly  all  the  houses  were  unroofed  and  their  interiois 
were  deluged  by  the  heavy  rain,  causing  great  damage  to  goods.  Some  loss  of  life  is  also 
reported  from  this  place,  while  many  persons  have  been  injured.  The  damage  to  prop> 
erty  and  crops  in  the  town  and  vicinity  is  estimated  at  ^00,000.  It  is  probable  that 
the  total  number  of  lives  destroyed  by  this  tornado,  during  its  entire  path,  will  amoont 
to  more  than  100,  while  the  damage  to  property  is  incalculable. 

Dubuque,  22d,  at  5.50  p.  m.,  a  heavy  thunder-storm  with  violent  gusts  of  vrind  burst 
over  the  city.  Trees  were  uprooted  and  fences  and  outhouses,  sheds,  &c.,  were  blown 
down.  Considerable  damage  was  done  in  the  northern  and  western  i>arts  of  the  city. 
Independence,  22d,  a  severe  storm  of  hurricane  force  burst  over  that  place  between  4.30 
and  5.00  p.  m.  It  would  appear  that  this  storm  was  a  violent  and  exceptional  wind- 
storm, yet  it  partook  somewhat  of  the  nature  of  a  tornado,  having  at  times  the  spiral 
and  twisting  motion  characteristic  of  tornadoes,  but  it  was  without  the  funnel-shaped 
cloud,  and  only  displayed  the  whirling  motion  at  intervals.  Many  houses  were  blown 
down  or  unroofed,  and  a  number  of  outbuildings  and  large  quantities  of  fencing  were  car^ 
ried  completely  away.  A  lai^  smoke-stack,  130  feet  high,  was  leveled  to  the  ground; 
two  persons  were  killed  and  several  iiyured;  the  loss  of  property  amounts  to  abont 
$150,000.  The  track  of  the  storm  was  not  extended,  and  was  about  20  miles  in  length. 
It  formed  east  of  Cedar  River  and  visited  Jessup  at  about  4.35  p.  m. ,  and  was  very  severe 
at  that  place.  Rain  fell  in  torrents,  flooding  the  streets,  and  the  wind  swept  everything 
before  it;  maple  trees  ten  inches  in  diameter  were  twisted  off,  several  houses  were  un^ 
roofed,  and  a  great  many  bams  were  totally  wrecked.  At  Pleasantville,  Marion  County, 
some  damafj^o  was  also  done  to  buildings,  and  also  in  the  townships  of  Walker  and  Row- 
ley. Emmittsbiirgh,  24th,  a  tornado  passed  through  Clay  County,  doing  considerable 
damage,  and  struck  Emmittsburgh  about  7..30  a.  m.  The  storm  raged  with  terrific  vio- 
lence for  25  minutes,  during  which  time  many  houses  were  demolished  and  others  un- 
roofed ;  bams  and  fences  were  carried  away.  Immense  volumes  of  water  from  Swan  Lake 
were  caught  up  and  dashed  against  the  houses  left  standing.  Four  persons  were  killed 
and  several  were  injured;  during  the  passage  of  the  storm  through  Clay  County  20  farm 
houses  were  blown  down  and  4  persons  were  killed.  Patterson,  24th,  a  heavy  wind  and 
rain  storm  did  considerable  damage;  a  store,  five  dwellings,  and  two  stables  were  blown 
dovm,  and  many  farms  in  the  vicinity  were  more  or  less  damaged.  Hoopcrsville,  24th, 
a  hurricane,  which  lasted  15  minutes,  caused  great  damage;  a  church,  school-house,  and 
25  dwellings  and  bams  were  more  or  less  damaged,  and  one  man  was  fatally  injured. 
Cedar  Rapids,  20th,  a  furious  storm  occurred,  but  did  not  strike  the  gronnd  except  in  a 
few  places,  where  it  caused  much  damage. 

Kansas:  Atchison,  IGth,  one  of  the  most  severe  storms  ever  experienced  occurred  at 
Atchison  on  the  above  date.  Rain  fell  in  torrents,  flooding  cellars  and  basements,  and 
the  electrical  phenomenon  was  particularly  brilliant,  the  heavens  appearing  as  one  blaze 
of  light  for  two  hours.  Several  houses  were  struck  by  lightning  and  injured,  while 
many  others  were  either  completely  demolished  or  unroofed.  All  telegraph  wires  were 
prostrated  and  railroad  travel  suspended.  No  lives  were  lost  during  the  storm,  but 
many  persons  were  injured.  The  damage  in  the  town  is  estimated  at  $15,000.  On  the 
Santa  F6  Railroad,  20  miles  east  of  Topcka,  15  freight  cars  were  blown  irom  and  across 
the  tmck;  growing  crops  were  much  injured,  com  being  flattened  and  broken,  and  in 
some  sections  the  damage  is  irreparable.  Leavenworth,  17th,  the  heaviest  and  most  de- 
structive wind-storm  over  known  visited  this  station.  Tlie  storm  began  at  12.13  a.  m., 
and  for  five  minutes  the  wind  registorcil  a  velocity  of  72  miles  an  hour,  and  during  that 
five  minutes  the  most  of  the  damage  occuiTcd.  ^lany  buildings  were  unroofed  and 
fmme  structures  blown  down;  the  top  of  the  Kansas  Central  Elevator  was  blown  off  and 
the  building  twistetl  off  its  foundation;  trees  were  uprooted  and  others  broken  off  close 
to  the  ground.  The  storm  struck  the  Mount  Siiint  Mary's  Female  College,  a  few  miles 
south  of  the  city,  and  blew  down  the  main  tower  of  the  building;  the  tower  fell  on  the 
roof  and  crushed  through  the  dormitories,  killing  four  children  and  injuring  many  others. 
A  man  is  reported  to  have  been  blown  into  the  Missouri  Ri\er  and  drowned,  near  the. 
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Union  depot.  Fmit  was  stripped  from  the  trees,  but  wheat  is  reported  to  be  not  sen- 
oosly  iiuared.  The  total  damage  to  the  city  is  estimated  at  1200.000.  Tqpeka,  ITth, 
the  storm  did  considerable  damage,  nnroofing  many  buildings  ana  nprooting  trees;  no 
losb  of  life  or  stock  is  reported,  valley  F^ls,  17th,  a  bnilding  ¥ras  blown  from  its  foun- 
dation and  another  unroofed.  Hundreds  of  trees  were  broken  off,  and  the  damage  to  the 
fruit  crop  is  very  great,  but  field  crops  did  not  suffer  much  iAJury.  25th,  a  tornado 
passed  through  Phulips  County,  doing  considerable  damage  at  Kirwin;  the  storm  pur- 
sued an  easterly  course  and  struck  the  town  of  ftlarysville,  where  it  did  much  damage. 
Kesideoces,  churches,  and  boms  wero  demolished  and  several  persons  were  more  or  less 
injured;  the  same  storm  wrecked  a  train  near  Talmage  and  demolished  five  houses  at 
Avola,  about  three  miles  from  Talmage.  Several  persons  are  reported  killed  and  some 
ii^jured. 

Kentucky:  Anchorage,  15th,  heavy  thunder  and  rain  storm,  accompanied  by  hail.  Sev- 
eral buildmgs  were  set  on  fire  and  completely  destroyed  by  lightning. 

Michigan:  8th,  a  tornado  swept  through  Saint  Clair  County  on  the  night  of  this  date. 
It  first  began  as  a  wind  and  rain  storm,  which  continued  for  about  two  hours,  when  blade 
and  heavy  clouds  formed  in  the  northwest  and  advanced  across  the  county.  The  tor^ 
nado  swept  away  houses,  bams,  fences,  eta,  and  all  iarming  implements  in  its  path. 
Objects  were  lifted  upwards  and  deposited  at  several  rods  distant  from  their  stiuting 
point.  Great  destruction  occurred  to  crops  and  orchards,  and  in  some  parts  of  lis  track 
not  a  single  tree  was  left  standing  and  several  persons  were  more  or  less  injured.  The 
width  of  the  track  varied  from  30  to  80  rods.  18th,  a  tornado  occurred  in  Saginaw 
County,  and  sweeping  through  a  part  of  Huron  County,  sUnck  the  lake  south  of  Fori 
Austin  and  formed  two  distinct  water  spouts,  which  passed  rapidly  eastward.  In  the 
track  of  the  tornado  cloud,  which  was  funnel-shaped  and  accompanied  by  a  roaring  sound, 
buildings  were  lifted  from  their  foundations  and  donolished,  ^e  inmates  sustaining,  in 
some  cases,  serious  injury.  Many  bams  were  destroyed  and  much  valuable  stock  was 
killed;  in  the  townships  of  Grant,  Brookfield,  and  Bad  Axe,  several  buildings  were,  de- 
stroyed and  standing  timber  was  twisted  off  and  carried  away.  The  storm  was  accom- 
panied, in  some  places,  by  heavy  rain  and  hail.  24th,  a  severe  storm  x>assed  through 
Livingston  County  on  this  day,  destroying  crops,  fruit,  fences,  &c. ;  and  several  persons 
were  injured. 

Maine:  Gardiner,  26th,  at  5.45  p.  m.,  a  severe  northwest  storm  occurred.  Several 
large  trees  were  blown  down  and  an  ice-house  was  unroofed;  the  extreme  violence  of  the 
gale  lasted  about  ten  minutes. 

Mv»ouri:  Saint  Louis,  16th,  a  severe  storm  b^an  on  this  date  and  increased  in  force 
until  the  17th.  The  wind  blew  with  great  violence,  reaching  a  velocity  of  60  miles  per 
hour;  rain  fell  in  torrents  and  the  storm  was  accompanied  by  heavy  thunder  and  a  vivid 
and  brilliant  display  of  lightning.  In  the  city,  cfainmeys,  signs,  windows,  and  trees 
were  blown  down  and  telegraph  wires  were  prostrated.  It  is  estimated  that  $10,000 
will  cover  the  loss.  The  greatest  damage  occurred  along  the  river;  steamboats  dragged 
their  moorings  and  were  carried  down  the  river,  and  others  collided  with  irresistible 
force  and  saiSc;  a  large  number  of  coal  flats  were  more  or  less  damaged.  It  is  estimated 
that  the  loss  to  steamboat  property  will  exceed  $25,000.  Kansas  City,  17th,  a  hurricane 
of  vrind  and  lain  broke  over  the  city  at  about  1  a.  m.  The  storm  passed  through  Clay 
County,  blowing  down  or  unroofinjg  houses,  leveling  fences  and  uprooting  the  largest 
and  strongest  trees.  Fruit  trees  and  com  were  prostrated,  and  irreparable  ii^jury  was 
done  to  the  wheat  crop.  The  storm  was  accompanied  by  incessant  and  blinding  naehes 
oi  lightning,  the  heavens  appearing  Mrly  ablaze.  Many  huge  buildingB  were  blown 
down  or  unroofed,  several  blocks  being  completely  destroyed.  Several  persons  were 
buried  in  the  falling  ruins  and  many  valuable  horses  were  lolled.  The  damage  to  prop- 
erty in  this  dty  will  probably  exc^  $150,000.  At  Missouri  City,  many  houses,  out- 
buildings, and  fences  were  swept  away,  and  growing  crops  were  beaten  down  by  the 
severe  £ul  which  accompanied  the  storm.  No  loss  of  ufe  has  been  reported  at  thatplacOi 
although  seveixd  persons  were  more  or  lees  injured.  Brownsville,  17th,  the  storm  struck 
that  town  at  about  2  a.  m.,  and  was  accompanied  1^  heavy  rain  and  hoiL  Houses  and 
fences  were  blown  down,  and  chimneys  shattered  to  pieces.  A  laige  frame  building  was 
lifted  from  its  foundation  and  deposited  six  feet  from  where  it  formerly  stood,  and  the 
Christian  church,  which  escaped  the  tornado  of  April,  was  blown  down.  Belton,  Cass 
County,  17th,  the  track  of  the  tornado  at  this  point  was  only  about  40  feet  wide,  but  in 
its  track  orchards  were  destroyed,  fences  blown  down,  and  crops,  to  some  extent,  were 
injured.  A  house  was  picked  up  bodily  and  dashed  to  pieces,  the  inmates,  four  in  num- 
ber, being  more  or  less  seriously  ii^j  ured ;  a  new  bam  was  also  blown  down.  At  Marshall, 
Saline  County^  the  tornado  caused  great  damage  to  buildings  and  to  the  wheat  and  oat 
croi)s. 

Nebraska:  Omaha,  25th,  masses  of  heavy  dark  clouds  advanced  with  a  rolling  motion 
from  the  northwest  until  th^  reached  the  city,  when  they  broke  in  a  furious  storm  of 
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wind,  rflin,  and  hail.  The  wind  reached  a  velocity  of  60  miles  per  hour  for  a  few  min- 
atee,  and  then  fell  to  a  stead;  velocity  of  34  miles  per  hour.  BigUB  were  wrenched  off, 
trees  uprooted,  and  some  hoosea  tinroofpd.,  but  the  principal  damage  nppeon  to  bare  re- 
Holted  frora  the  heavy  rains,  which  snell^  the  creeks,  causing  them  to  overfiow:  manj' 
buildings  were  flooded  and  otheis  cairied  from  their  fonndatioca.  Some  damage  also 
rcan!t*d  from  the  heavy  and  continuona  hail  which  nccompamed  the  storm.  25tlj,  iise- 
vere  storm  formed  in  Butler  County,  and  swept  in  a  southeasterly  directioa  thioDgh 
Banadera,  Lancas(«r,  Cnas,  Nemaha,  and  Otoe  Coonties,  destroying  nearly  all  smull  grain 
and  beating  down  (he  com.  The  storm  was  accompante<l  by  hail,  which  caused  nuKih 
destroction;  at  Wahoo,  several  dwellings  were  unroofed  and  all  windows  Jbcing  the  west 
were  demolished*  a  herd  of  ponies  was  blown  eight  miles  sonthward;  at  Clear  Croek,  a 
scbool-hoosB  was  demolished,  and  severe  damage  wae  done  ntBrainard.  At  Lincoln,  the 
storm  was  also  very  severe,  moat  of  the  orchi^da  and  crops  l«ing  ruined  by  the  largo 
hailstones.     Several  persons  were  iqjured  ditrtug  the  storm,  some  fatally. 

Nae  York:  Amsterdam,  17th,  a  tornado  atruck  the  town  and  did  considetable  dam^e 
to  the  baildings  of  light  construction.     The  storm-path  was  60  feet  wide. 

JViiB  Jersw;.-  Freehold,  4tli,  8.20  to  10. 15  p.  m.,  a  destructive  atorm  oceuired  over  a 
strip  of  Gouutry  south  of  this  place.  Hail  tell  to  a  depth  of  two  inches,  causing  dam- 
age lo  the  amount  of  more  than  (1,000  to  crops  in  the  immediate  vicinity,  and  aeverol 
honses  were  injured.  27th,  severe  thnader-storm,  ai^ompaniod  by  hail,  which  was 
mostly  jagged,  broken  ice,  some  pieces  of  which  measnred  1^  inches  long  and  half  an 
inch  thick.  From  5.50  to  5.67  p.  m.,  the  wind  reached  a  velocity  of  60  miles  per  hoar. 
lieportB  from  localities  southwest  of  F'reehold  state  that  much  damage  was  done  to  crops. 

NorliQirolimi:  Weldon,  4th,  adestmctive tornado,  originatingiu^uthampton County, 
Tiiginio,  swept  through  Northampton  and  Haliiax  Counties;  many  houses  weie  blown 
down  find  crops  were  completely  mined.  The  storm  was  accompanied  by  heavy  haO- 
etones  of  nnuaual  uize,  which  covered  the  ground  to  a  depth  of  several  inches.  At  Wei- 
don  several  buildings  were  blown  down,  and  two  children  were  kDled  by  falling  timbers. 
At  Garysbnrgh  the  FelteT  Academy  was  blown  down.  The  damage  to  properly  by  this 
storm  will  amount  to  several  thousand  doUora.  Kitty  Hawk,  ^tli,  severe  wind-stonn, 
telegraph  poles  were  pnMtrated,  and  one  bonae  v/aa  blown  down. 

Ohio:  Sandusky,  18tli,  sti-erewind  storm,  many  telegraph  poJesand  trees  blown  down. 
30th,  a  hl^a^J  iviml-pi'inn  oi-ciim/d  ovtr  sijiillii:i'u  Ohio,  telegraph  wires  and  trees  were 
pnistrated,  and  growing  crops  were  blown  down,  comwid  oats  being  broken  off  l^  the 
heavy  nun,  and  aeveral  houses  were  unroofed. 

South  Carolina:  Statehurgh,  22d,  about  3  miles  north  of  statiou,  a  stona  of  consider- 
able energy  occurred.     Much  damage  was  done  and  several  large  trees  were  nprooted. 

Tennemee.'  Nashville,  IBth,  a  severe  wind-stonn,  reaching  a  velocity  of  62  miles  an 
hour;  trees,  fences,  and  awnings  were  destroyed,  and  several  houses  were  nnroofed. 
Spring  City,  Rhea  County,  a  tomado  occurred  on  the  25th;  several  building  were  blown 

Texai:  Henrietta,  13th,  at  7.S0  p.  m.,  a  severe  storm  hurst  over  the  city,  doing  con- 
mderable  damage  to  boildings.  The  storm  cloud  had  a  whirling  motion,  end.  dipped  oc- 
cndonally  toward  the  earth,  each  dip  being  attended  with  great  deetmction.  A  bonse 
was  twisted  off  its  foundation,  and  many  bams  and  outbuUdings  were  blown  away.  As 
the  storm  cloud  only  struck  the  ground  at  intervals,  many  houses  in  its  close  proximi^ 
were  left  untouched.     The  total  damage  is  estimated  at  t«,000. 

VermoiiL-  Woodstock  and  Strafford,  10th,  a  severe  wind-storm  passed  tlmmgli  tbeH 
places;  manybuUdings  and  fences  were  blown  down  and  trees  uproot^  The  track  of 
tbe  storm  was  about  16  miles  in  length  and  from  1  to  5  miles  in  width. 

WucoHSin:  27th,  a  tornado  formed  near  the  village  of  Onalaska  and  passed  tlunngh 
Uiat  place  at  10.45  a.  m. ;  it  then  passed  in  a  northe^erly  direction  through  La  CrosaB, 
Uonroe,  and  part  of  Vernon  Counties.  The  whole  distance  traveled  wasalmut  40  miles, 
and  the  width  of  the  track  was  about  80  rods.  Several  buildings  were  unroofed,  bnt 
the  principal  damage  was  done  to  the  crops,  which  were  in  some  cases  completely  carried 
away ;  great  numb^  of  fruit  trees  were  twisted  and  broken.  The  towns  of  Bangor, 
Wa^ington,  Jefferson,  and  Sheldon  were  also  visited  by  the  storm  and  sustained  moi« 
or  less  damage.  One  person  was  seriously  iiynred;  the  damage  to  buildings  is  estimated 
at  $20,000,  and  the  dami^eto  crops  cannot  be  estimated.  The  observer  at  La  Crosse  re- 
poiie  the  appeataqce  of  tbe  storm  cloud,  as  foUows:  The  storm  cloud  appeared  of  a 
dark  blue  or  nearly  black  color,  followed  immediately  by  a  cloud  which  appeared  to  b« 
highly  illuminated  and  of  a  yellow  color,  changing  at  times  to  green.  After  the  clood 
^eeed  the  station  the  wind  changed  to  north,  with  moderate  breeze  and  tight  miii. 
Five  miles  from  station,'  rain  is  reported  to  have  &llen  in  torrents,  many  streams  were 
swollen  and  bridges  washed  away.  At  Cashton  the  storm  destroyed  Qve  booses  and 
caused  great  daumge  to  crops.    Severnl  pereoas  were  iiynied  but  none  fatally. 
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VXBIFICATIONS. 

HukeoHona, — ^The  detailed  eompeneon  of  the  tii-daily  iodkatioiis  finr  June,  1682,  with 
the  telegiaphie  leparts  for  the  socoefding  tweDty-four  noiixB,  abows  the  geneial  average 
peroentage  of  yerincatioiis  to  be  86.7  per  cent.  The  percentages  for  the  four  elementB  are; 
weather,  88.9;  Direction  of  the  Wind,  80.9;  Temperature,  88.3;  Barometer,  8a9  per 
cent.  By  geographical  districts  they  are:  For  New  England,  68.4;  Middle  Atlantio 
States,  90.1;  Bonth  Atlantic  States,  86.7;  East  Gnlf  States,  86.7;  West  Gnlf  States,  91.9; 
Lower  Lake  region,  86.7;  Upper  Lake  region,  81.6;  Tennessee  and  Ohio  Valley,  88.6; 
Upper  MissisBippi  Valley^  84.6;  Lower  Miwrissippi  Valley,  82.9;  Northern  Pacific  Coast 
region,  94.4;  Middle  Pacific  Coast  region,  98.9;  Southern  Padflc  Coast  region,  97.8. 

There  were  160  omissions  to  predict  (37  being  due  to  the  absence  of  reports  fiom  the 
Pacific  coast)  oat  of  3,690,  or  4.33  pear  cent.  Of  the  S^630  predictions  that  haye  been 
made,  109,  or  3.06  per  cent.,  are  eonsidered  to  haye  entirely nuled;  92,  or  2.60  percent., 
wereone-^nrthyenfied;  366^  or  11.30  per  cent.^ere  one-half  yerified;  996,  or  10.33  per 
cent.,  were  three-foorthsyenfied;  2,666,  or 72.69  per  cent,  were  fhlly  yeiified,  so  fiu:  as 
can  be  ascertained  from  the  tri-daily  reports. 

CauUonary  signals, — One  hundred  cautionaxy  signals  were  dicrolayed  during  the  month 
of  June,  of  which  82,  or  82  pjor  cent.  ^  were  justified  \ty  winds  of  26  miles  per  hour,  at  or 
within  100  miles  of  the  station.  Eight  offHshore  si^^ials  were  displayeo,  all  of  which 
were  ftdly  justified  as  to  direction  and  yelocity.  One  hundred  and  eight  signals  of  all 
kinds  were  diiq^yed,  of  which  90,  or  83.3  per  cent.,  were  justified.  The  aboye  doesnot 
include  signals  ordered  at  69  display  stations,  where  the  yelocity  is  only  estimated* 
Ninety-fiye  winds  of  26  miles  per  hour  or  oyer  were  reported,  for  which  no  sigiuds  were 

ordered.    Fifteen  signals  were  reported  late. 

« 

nayigahoh. 

Stage  of  wxter  in  rivers. — In  the  table  on  the  rig^t  hand  of  Chart  in  are  giyen  the 
bluest  and  lowest  stages  of  water  obeeryed  at  Signal  Seryice  statkms  during  the  month 
of  June,  1882.  In  the  first  column  of  this  table  are  giyen  the  heists  of  water  on  the 
gauge  which  haye  been  found  dangerous  to  property  at  stations:  The  Mississippi  reached 
its  highest  stage  at  Keokuk  on  the  last  of  the  month,  when  it  was  1  foot  3  indies  aboye 
the  danger  line.  At  Cairo  it  was  2  feet  aboye  the  danger  line  on  the  6th  of  the  month, 
and,  on  the  17th,  it  had  &llen  to  32  feet  4  inches,  the  lowest  point  reached  during  the 
month.  At  Yicksbuigh  it  remained  aboye  the  danger  line  during  the  month,  the 
height  of  water  ranging  from  41  feet  6  inches  to  41  feet  2  inches  on  the  gauge.  The 
Missouri  Biyer  rose  slowly  during  the  month  and  reached  its  greatest  height  between 
Yankton  and  Leayenworth  from  the  27th  to  30th.  The  Ohio,  Cumberland,  and  Tennes- 
see Rivers  were  highest  on  the  2d  and  3d  of  the  month,  and  lowest  ficom  the  16th  to  28Ui, 
except  the  Tennessee  at  Chattanooga,  where  the  lowest  water,  4  feet  6  inches,  occurred 
on  the  13th.  The  observer  at  Nashville  reports  the  suspension  of  navigation  in  the  Cum- 
berland River  on  the  16th.  During  the  past  two  months  navigation  has  been  better  than 
for  any  corresponding  period  during  the  past  six  or  seven  years.  The  highest  water  far 
the  year  ending  June  30, 1882,  64  feet  and  7  inches,  oocunred  January  22;  the  lowest,  3 
feet  and  3  inches,  occurred  September  12,  13,  14. 

Floods. — ^The  excessive  rainfall  of  the  month  has  caused  local  floods  in  various  sections 
of  the  country  whidi  were  more  or  less  destructive  to  life  and  property.  The  most  dis- 
astrous flood  of  the  month  was  that  of  Pogne's  Run,  Indianapolis,  where  10  lives  were 
lost  and  much  property  destroyed.  Fort  Missoula,  Mont.,  6th:  The  river  overflowed, 
completely  submerging  the  bottom-lands;  all  crops  under  cultivation  were  destroyed. 
Umatilla,  Oreg.,  9th  and  11th:  Severe  washouts  occurred  along  portions  of  the  railroad 
between  Umatilla  and  the  DaUee;  travel  was  suspended.  Winnemucca,  Nov.,  11th: 
Five  hundred  feet  of  track  west  of  the  railroad  station  were  washed  away  by  heavy  rain. 
Denver,  Colo.,  10th:  During  a  heavy  rain-storm  the  Dry  Creek  overflowed,  sweeping 
away  a  number  of  houses  and  drowning  6  persons;  cellars  and  basements  were  flooded, 
and  at  Golden  several  houses  were  washed  away;  the  damage  to  property  is  estimated 
at  $76,000.  Paxton,  111.,  13th:  A  heavy  rain-storm  occurred,  assuming  the  proportions 
of  cloud-bursts  in  some  places;  the  streets  were  flooded  and  several  buildings  were  dam- 
aged. At  Gibson  City,  Ford  County,  bridges  were  washed  away  and  railroad  embank- 
ments destroyed,  impeding  travel ;  ihe  injury  to  crops  in  the  county  is  very  great.  Win- 
chester, Ky.,  13th:  Very  heavy  rain  fell  between  7  and  8  o'clock  p.  m.  ^e  waters  of 
Two-Mile  Creek  were  so  increased  in  volume  as  to  wash  away  a  cabin  containing  10  per- 
sons, all  of  whom  were  drowned;  much  damage  was  d<me  to  fencing  along  the  streams 
in  the  county.  Indianapolis,  Ind.,  14th:  Heavy  rains  caused  an  overflow  in  Pogue's 
Run,  a  small  stream  running  through  the  dty..  The  Union  depot,  railroad  track,  and 
several  streets  were  flooded,  in  some  parts  to  a  depth  of  firom  3  to  4  feet.    Many  bridges 
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-were  swept  away,  and  a  platform  spanning  Pogne's  Run,  on  which  a  large  number  of 
people  hod  gathered  to  watch  the  flood,  was  saddenly  swept  aw^ay,  throwing  the  occa- 
pantfi  into  the  swift  corrent;  many  were  rescued  by  byKtanders,  bnt  others  were  swept 
out  by  the  current  into  the  tunnel  under  Union  depots  Ten  bodies  have  been  recovered, 
but  the  total  number  drowned  is  not  known.  The  cellars  of  many  wholesale  bouses 
were  flooded,  damaging  goods  to  a  huge  amount.  The  total  damage  in  the  city  is  esti* 
mated  at  $150,000.  This  flood  was  ih»  highest  since  1665.  On  the  16th,  heavy  mins 
occurred,  flooding  several  streets  in  the  city.  Knshville,  Ind.,  14th:  A  flood  equaling 
that  of  1866  caused  much  damage  to  the  com  and  wheat  crops.  Outside  of  the  town  all 
the  railroad  culverts  are  washed  out,  and  the  surrounding  country  is  submerged.  Sev- 
eral streets  are  flooded,  and  more  than  1,000,000  feet  of  lumber  almost  rained.  Five 
thousand  acres  of  com  are  submerged  near  Lawrenceburgh.  At  Liberty,  communica- 
tion was  cut  off  by  the  carrying  away  of  bridges,  and  much  damage  resulted  to  crops. 
Bydney,  Nebr.,  14th:  Ground  flooded,  and  i)eople  living  On  low  ground  and  in  the  val- 
ley were  obliged  to  seek  shelter  on  the  roo&  of  their  houses.  Lebanon,  Ohio,  14tht 
Barley  and  corn-fields  submerged,  and  many  railroad  bridges  in  that  section  damaged. 
At  Ounden,  the  first  floors  of  houses  were  under  water,  bridges  were  ii^jured,  and  great 
damage  to  crops  resulted  from  the  heavy  rains.  At  Middleton,  Eaton,  and  Wilmington 
many  washouts  occurred,  and  bridges  ii^jured,  many  houses  were  flooded,  and  crops 
greatly  damaged.  Fort  Scott,  Kans.,  17th:  The  track  of  the  Missouri  Pacific  Railroad, 
two  miles  south  of  Fort  Soott,  was  3  feet  nndet  water.  Heavy  rains  caused  overflows 
in  all  the  riven  of  southern  Kansas,  doing  more  or  less  damage  to  the  wheat  crops. 
Railway  travel  was  delayed.  Cheyenne,  Wyo.,  10th:  Several  streets  were  flooded  by 
the  heavy  rain.  Cellars  and  basements  were  filled  with  water.  Coleman  City,  Tex., 
iiOth:  The  bottom  lands  were  flooded  and  a  large  amount  of  lumber,  wood,  and  fencing 
carri^  away  by  an  overflow  of  the  crock.  Daven]x>rt,  Iowa,  24th:  Serious  washouts 
occurred  on  the  Chicago,  Rock  Island  and  I^'ific  Railroad;  a  train  was  wrecked  by  hav- 
ing the  earth  washed  from  under  the  tics.  The  loss  of  bridges  in  Fremont  County  will 
exceed  $15,000.  Hannibal,  Mo.,  28th:  Bear  Creek  overflowed,  sweeping  500,000  feet  of 
lumber  into  the  Mississippi  liiver.  Several  houses  were  also  swept  away,  and  many 
bridges  damaged.  Two  railroads  have  been  abandoned,  owing  to  destruction  of  bridges. 
Minneapolis,  Minn.,  23d:  A  heavy  rain-storm  at  Owatoiina  caused  great  damage  to 
crops,  and  washed  away  much  &rm  machinery.  Oregon,  111.,  30th:  Severe  rain  storm, 
flooding  the  flats,  and  driving  families  from  their  homes;  many  bridges  were  damaged, 
and  barns  and  ont-buildings  floated  away.  I^ifiiyotte,  Ind.,  30th:  A  heavy  rain  washea 
away  the  street  crossings,  lcnc«J,  and  tilled  th<^  collars  and  bjuMcmenta  of  houses.  The 
damage  to  property  an)onnt8  to  several  thouRind  dollars.  Morrison,  111.,  oOth:  Rock 
Creek,  near  Malvern,  rose  8  f(het  in  one  hour;  bridges  and  mills  were  washed  away  and 
much  stock  drowned;  two  men  were  drov»'ned  ut  Kiupire.  KImira,  25tli:  TYom  1.20  to 
4  p.  m.,  a  heavy  rain-storm  washed  away  bridges,  f4".D<*oH,  and  did  much  damage.  ]*ater- 
son,  N.  J.,  10th:  During  a  heavy  rain  sewers  wert?  unable  to  contain  the  water;  streets 
and  cellars  were  flooded  in  all  parts  of  the  city.  Vjiriety  Mills,  Va.,  2^kl:  3  to  o  p.  ni.. 
during  heavy  rain,  creeks  overflowed  and  «iu»(«l  iiidch  damage  to  wheat  and  corn.  At 
Keokuk,  Iowa,  the  Mississippi  Kiver  huts  l)een  ;d)Ove  the  diuiger  line  throughout  the 
month.  On  the  28th,  the  lies  Moines  levex*.  wjm^  lm)ken,  fltxKling  a  large  tract  of  farm- 
ing land  under  cultivation;  the  rallroiul  txacks  were  submergt'd  and  much  damage  was 
done. 

Ifdal  wav^^ — A  most  remarkable  phenomenon  of  this  chai-ju^ter  (Kt(!nrred  in  I^ke  Erie 
at  Cleveland  on  the  23d,  concerning  which  the  Hignal  JScrviw  ol^server  at  that  station  re- 
ports as  follows:  About  6  a.  m.  a  dark,  aiigry-lo<»king  clond  was  obsorve<l  over  the  lake, 
moving  rapidly  toward  the  shore.  When  first  notice*!  this  cloud  was  of  modenite  pro- 
portions, bnt  as  it  advanco<l  it  extendoti  in  width  and  increasetl  in  height  above  its  base, 
which  remained  at  nearly  the  same  elevation.  It  ha<l  the  app^-arance  of  a  heavy  thunder 
doud  of  an  unusually  low  height,  the  lower  j»art  of  whicth  ivs<iTnble<l  a  heavy  curtain  of 
grayish  color  hanging  over  the  water  luid  nearly  jx'irallel  with  the  shore;  above  this,  a 
contorted  mass  of  doud,  whirling  and  writhing  wiihM)  its<*lf,  showed  the  existence  of  a 
disturbance  of  great  violence.  At  0.*K)  a.  m.,  at  distamv  of  about  half  a  mile  frum  the 
shore,  was  noticed  an  immense  wave  directly  under  the  cnrtuin-like  cloud,  moving 
silently  inward  with  terrific  velocity,  without  crest  until  it  reaohed  the  shallow  water 
near  the  shore,  when  a  white^  foaming  cre#<t  A>nne<l.  A  inonu»nt  la"!«T  it  broke  u{K)n  the 
shore  with  a  deafening  sound.  When  the  wave  ent<*n3d  the  shallow  water  the  cloud 
passed  overhead,  while  scarcely  more  thjui  a  gentle  bn^ezi'.  wji«  felt.  This  inrush ing  of 
the  water  was  followed  by  two  reeoilinj^  wavi's  i^lK>ut  KK)  feet  apiirt^  which  could  be  seen 
for  a  long  distance  moving  back  into  the  hike  with  about  the  same  velocity  as  an  ordi- 
nary storm  wave.  Following  this,  the  watcT,  which  JMnemod  pile<l  up  along  the  shore, 
soon  subsided.  Preceding  this  phen<micnon,  the  lake  w.w  vmuKually  <^m.  At  f?.!^.')  a. 
m.  a  brisk  shower  set  in,  lasting  tifteen  minrtes.     No  peculiar  atmospheric  conditions 
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preceded  the  disturbance;  the  maximum  wind  velocity  in  this  city  for  the  eight  hours 

S receding  7  a.  m.  did  not  exceed  ten  miles  per  hour,  but  the  wind  blew  fiercely  south  of 
tie  city,  and  at  the  mouth  of  the  river  vessels  parted  the  lines.  Hundreds  of  fish  were 
cast  ashore,  and  the  fires  in  the  Lake  Erie  rolling-mills  were  put  out.  A  scow  loaded 
with  sand  at  the  breakwater  was  landed  high  and  dry  upon  the  shore.  Some  iron  rails, 
98  feet  long,  piled  near  the  depot,  were  lilted  and  scattered  in  every  direction.  The 
wave  broke  completely  over  the  railroad  tracks  along  the  shore,  covering  them  to  a  depth 
of  several  feet  and  submerging  the  Erie  street  pier.  On  this  pier,  the  flooring  of  which 
is  8  feet  above  the  level  of  the  lake,  a  boat-house  was  wrecked  and  a  man  washed  over- 
board and  drowned.  The  damage  to  property  along  the  shore  is  roughly  estimated  at 
$30,000.  The  wave  is  known  to  have  extended  from  a  point  5  miles  east  of  this  city  to 
Fairport,  a  distance  of  35  miles.  Steamboat  men  who  arrived  during  the  morning  re- 
port the  occurrence  of  a  short  squall  and  sudden  movement  of  the  water  off  this  port,  of 
which  no  espedal  notice  was  taken  at  the  time.  The  Signal  Service  observer  at  Erie  re- 
ports that  between  1.30  and  2.00  p.  m.  the  tidal  wave  was  also  slightly  felt  at  that  city: 
the  water  suddenly  rushed  over  the  piers,  floating  away  lumber,  &a  A  similar  tidai 
wave  occurred  on  Lake  Erie  Mi^  10,  1823,  at  Otter  Creek,  on  the  Canada  shore,  and  at 
Kettle  Creek,  20  miles  distant,  which  attained  a  height  of  9  feet  In  1830  three  waves 
were  observed  at  Madison  Creek,  Ohio,  the  first  rising  15  or  20  feet.  In  1844  or  1845  a 
wave  came  into  Euclid  Creek  15  feet  in  height.  On  June  15,  1872,  the  water  rose  26 
inches  at  Charlotte,  on  the  mouth  of  the  Genesee  River.  On  November  18,  1845,  the 
water  at  Cleveland  suddenly  fell  2.8  feet  during  a  high  wind  from  the  southwest,  and, 
according  to  the  Toledo  Blade,  a  change  of  10  feet  in  the  waters  of  Lake  Erie  took  place 
December  5,  1856.  In  May,  1855,  a  similar  phenomenon  was  observed  on  Lake  S^eca, 
the  water  continuing  to  rise  and  fall  from  10}  inches  to  2  feet  during  two  days.  Old 
residents  of  Conneaut,  Ohio,  remember  a  sudden  rise  of  4  feet  in  the  lake,  covering  the 
orchards  upon  the  flats  for  several  weeks  and  compelling  the  people  to  gather  their  fruit 
in  boats.  Similar  agitations  of  the  waters  occurred  on  Lake  Geneva,  in  Switzerland. 
In  1841,  at  Berne,  the  water  receded  to  such  an  extent  as  to  leave  the  ships  that  were  at 
anchor  on  bare  ground.  Like  phenomena  have  occurred  on  Lake  Superior.  In  1789, 
opposite  Idle  Boyal,  the  water  suddenly  fell  4  feet,  returning  with  a  great  rush.  In  1^4 
the  waters  above  Sault  Rapids  suddenly  receded,  and  in  half  an  hour  returned  with 
great  velocity.  In  August,  1845,  an  enormous  wave,  20  feet  in  height,  was  observed  be- 
tween Copper  Harbor  and  Eagle  River,  rolling  toward  the  shore.  In  1847,  1848,  and 
1849,  sudden  rises  and  falls  of  the  waters  were  repeatedly  observed  to  precede  or  follow 
storms  on  the  lake.  In  1851,  during  a  perfect  calm,  the  water  suddenly  rose  1  foot  waA 
three  inches,  and  during  another  2^  feet.  On  July  17,  1855,  extreme  fluctuations  on 
Lake  Superior  took  place  between  9  in  the  morning  and  4  in  the  evening.  Other  re* 
markable  phenomena  of  a  like  nature  occurred  at  the  mout^  of  the  Sault  Saint  Moiit^ 
on  Lake  Huron,  in  1856,  and  at  the  head  of  Lake  Erie,  at  Monroe,  Mich.,  in  1844. 

TBMPEBATUEB  OF  WATEB. 

The  temperature  of  water,  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  observations  were  taken^  is  given  in  the  table  on  the 
right  h^id  of  Chart  II.  In  the  first  column  of  the  table  is  given  the  maximum  temper- 
ature observed  during  the  month;  and  in  the  second  column  the  minimum  temperature 
observed  during  the  same  period. 

The  following  table  gives  the  highest  and  lowest  temperature  of  water  at  the  several 
stations,  with  the  range  of  water  temperature,  mean  temperature  of  the  air  at  the  station, 
and  the  depth  of  water  at  which  the  observations  were  taken.  It  will  be  seen  tJiat  the 
greatest  rangesare:  22^.4  at  Thatcher's  Island,  23^  at  Toledo,  21^  at  Grand  Haven,  19°.3 
at  Alpena,  and  19^  at  Chincoteague.  The  smaUest  are:  4^4  at  Key  West  and  6^4  at 
Eastport. 
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ATHOBPBEBIO  CLECTBICITV. 

Jtirarai.— The  moat  «ztaiBtT«  displar  of  the  montli  ocdured  on  tbe  erening  of  th« 
14tb.  It  wag  reported  by  ntuneraiu  atsUona  thiongbont  the  DOTthem  part  of  Uie  Utiit«d 
States.  The  line  of  obeeiTatlon  extended  from  Monnt  Wuluiigton,  N.  H.,  to  Daytcm, 
Wafih.  The  most  Bontherlj  stntionB  at  whicb  it  was  observed  were  Springfield,  Ill.,aiid 
New  Corydon,  Ind.  On  the  sninmit  of  Mount  Washington  It  ia  reported  to  ha\e  been  a 
&int  displa;,  Inatiiig  from  8.20  p.  m.  to  tbe  morning  of  the  15th.  Bn^lo,  &om  11.16 
p.  ra.,  to  1.40  a.  m.  of  the  16th,  faint  aorota,  eoosisting  of  a  whitish  light,  seen  throngh 
the  broken  clonda.  Davenport,  Iowa,  11  p.  m.,  nntil  midnight,  consisting  of  a  diffaao 
yeUow  light,  extending  to  ao  altitude  of  30".  Sunt  Paul,  10.20  p.  m.,  aorora  consist- 
ing of  a  difinse  tight  of  a  pale  straw  oolor,  with  dark  eminent  beneath.  At  11  p.  m. 
vertical  beams  shot  upward  to  an  altitude  of  45°;  the;  were  of  straw  color  near  tha 
base,  mid  the  upper  extremities  were  of  aniej  hue.  B^re  disappearing  the  beams  ac- 
qoired  a  tiemnlons  motion  &om  west  to  east.  At  11.25  p.  m.  the  diepli^  was  obscnred 
by  clonds.  Bismarck,  Dak.,  9.30  p.  m.,  faint  display;  at  10.30  p.  m.,  it  extended  to 
thsEenitb;  faint  atationary  beams  and  two  arches  were  visible.  Helena,  Uont.,  lOp.m., 
Inilliimt  anioia  covering  30  of  tbe  northeni  horizui.    A  perfect  arch  was  fbrmed,  with 
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nnmerons  parallel  rays  proceeding  from  a  bank  of  luminous  clouds;  these  rays  had  a 
graceful,  undulating  motion,  and  extended  nearly  to  the  zenith.  The  display  was  most 
brilliant  at  Aidnight,  and  disappeared  at  1  a.  m.  of  the  15th. 

Numerous  displays  of  less  importance  have  been  reported  by  various  stations  as  fol- 
lows: 4th,  New  Corydon,  Ind..  9  p.  m.  Gth,  Vevay,  Ind.,  9  p.  m. ;  Burlington,  Vt., 
11  to  11.40  p.  m..  7th,  Saint  Vincent,  Minn.,  11  p.  m.  to  1  a.  m.,  of  8th;  Moorhead, 
Minn.,  9  to  9.30  p.  m.  12th,  New  Corydon,  Ind.,  10  p.  m.;  Embarras,  Wis.;  Thom- 
ville,  Mich.;  Gardiner,  Me.,  10  p.  m. ;  Thatcher's  Island,  Mass.,  11  p.  m.  13th,  At- 
lantic City,  N.  J.,  10.30  p.  m.;  New  Corydon,  Ind.,  11  p.  m.  to  2  a.  m.  of  14th.  15th, 
Oswego,  11  p.  m. ;  Saint  Paul,  9.30  p.  m.;  Atlantic  City,  N.  J.,  12.10  to  3.05  a.  m.  of 
16th. ;  Manitowoc,  Wis. ;  Madison,  Wis.,  10. 30 p.  m. ;  Duluth,  Minn.,  10.30 to  11. 45 p.  m.; 
Clinton,  Iowa,  11  p.  m. ;  Monticello,  Iowa,  10  p.  m. ;  Springfield,  111.,  10.40  to  11.20 
p.  m. ;  Moorhead,  Minn.,  1  to  3  a.  m.  of  16th;  Bismarck,  Dak.,  8  to  11  p.  m. ;  Burling- 
ton, Vt.,  10  to  11.40  p.  m. ;  Northfield,  Minn.;  Independence,  Iowa.  16th,  New  Cory- 
don, Ind.,  10  p.  m.to2a.  m.  of  17th;  Springfield,  Mo.,  11.15  to  11.45  p.  m.  17th,  New 
Corydon,  Ind.,  11  p.  m.  18th,  Fort  Meade,  Dak.  19th,  Saint  Paul,  9.30  to  11  p.  m. ; 
Alpena,  Mich.,  8.50  p.  m.  to  1.30  a.  m.  of  20th.  20th,  Fort  Custer,  Mont.,  10  to  11.10 
p.  m. ;  Bismarck,  Dak.,  11  p.  m.  to  midnight;  Eastport,  Me.,  9  to  11.40  p.  m. ;  Gardi- 
ner, Me.,  9  p.  m. ;  Thatcher's  Island,  Mass.,  11  p.  m.  to  2  a.  m.  of  21st.  2l8t,  Fall 
River,  Mass.,  9  p.  m. ;  Cambridge,  Mass.,  10.15  p.  m.  to  12.15  a.  m.  of  22d;  Springfield, 
Mass.,  visible  shortly  alter  midnight;  Gardiner,  Me. ,  12.30  a.  m.  22d,  Eastport,  Me., 
8.15  to  11  p.  m. ;  Mount  Washington,  8  p.  m.  to  a.,  m.  of  23d;  Burlington,  Vt.,  11  to 
11.45  p.  m. ;  Marquette,  Mich.,  10  to  10.40  p.  m.  23d,  Mount  Washington,  9  to  10.20 
p.  m. ;  Burlington,  Vtu,  11  to  11.45  p.,m. ;  Alpena,  Mich.,  9.25  p.  m.  to  3  a.  ra.  of  the 
24th.  24th,  Manasquan,  N.  J.,  8.30  p.  m. ;  Little  Egg  Harbor,  N.  J.,  during  early  even- 
ing; Fort  Myer,  Va.,  9.05  to  9.15  p.  m.  25th,  Marquette,  Mich.,  11  to  11.20  p.  m. ;  New 
London,  1.20  to  4.15  a.  m.  of  the  26th;  Agawam,  Mass.,  during  early  morning. 

Thunder-storms. — Tlnndfer-storms  were  reported  in  the  various  districts  on  the  follow- 
ing dates:  New  England,  4th,  6th  to  9th,  loth  to  19th,  23d  to  29th.  Middle  AUantic 
States,  1st,  3d  to  6th,  9th  to  11th,  14th  to  28th.  South  Atlantic  States,  1st,  4th,  6th,  10th, 
11th,  15th  to  23d,  25th  to  30th.  Florida  Peninsula,  Ist,  4th,  8th  to  13th,  20th  to  23d, 
26th,  27th,  29th,  30th.  East  Gulf  States,  3d,  8th  to  16th,  20th  to  30th.  West  Gulf  States, 
2d,  3d,  6th,  7th,  9th  to  16th,  18th,  19th,  21st,  25th,  26th,  30th.  Rio  Grande  Valley,  5th, 
6th,  9th,  11th,  13th,  19th.  Ohio  Valley  and  Tennessee,  1st,  3d,  8th  to  30th.  LmverLake 
regimi,  3d,  7th  to  10th,  14th  to  19th,  23d  to  26th,  28th,  30th.  Upper  Lake  region,  6th  to 
10th,  12th  to  18th,  22d  to  25th,  27th  to  30th.  Extreme  Northwest,  8th,  12th,  13th,  15th, 
16th,  17th,  21st,  23d,  24th,  26th  to  29th.  Upper  Mississippi  VaUey,  1st  to  3d,  7th  to  30th. 
Missouri  Valley,  1st,  2d,  7th  to  30th.  Northern  Slope,  1st,  2d,  6th  to  14th,  16th,  19th  to 
30th.  Middle  Slope,  6th  to  21st,  24th  to  26th,  28th  to  30th.  Southern  Slope,  2d,  5th,  7th 
to  14th,  16th,  18th  to  21st,  25th,  30th.  Northern  Plateau,  4th  to  6th,  8th  to  11th, 
18th,  23d,  26th,  27th.  Middle  Plateau,  3d  to  5th,  8th  to  14th,  19th,  20th,  28th,  29th. 
Southern  Plateau,  3d  to  10th,  13th  to  19th,  27th  to  30th.  Middle  Paeifie  Coast  region, 
10th,  12th,  30th.     South  Pacific  Coast  region,  15th,  16th,  18th,  19th. 

Thunder-storms  were  also  reported  from  the  following  stations  not  included  in  the 
districts  named  above:  Portland,  Oreg.,  4th;  Roseburgh,  Oreg.,  3d.;  Olympia,  Wash., 
5th,  6th;  Fort  Bid  well,  Cal.,  2d,  25th,  26th;  Salinas  City,  Cal.,  9th,  30th;  Carson  City, 
Nev.,  13th,  18th,  28th. 

During  thunder-storms  the  following  instances  of  damage  by  lightning  occurred:  Mo- 
bile, Ala.,  29th,  lightning  struck  city  tower,  damaging  the  fire-alarm  apparatus  and  the 
face  of  the  city  clock ;  several  persons  were  stunned.  Chattanooga,  Tenn. ,  3d,  lightning 
struck  a  dwelling  in  the;  southern  section  of  the  city.  The  chimney  was  torn  to  pieces, 
window  panes  were  shattered,  and  an  occupant  of  the  house  severely  shocked.  Grand 
Haven,  Mich.,  18th,  building  struck  by  lightning,  damaging  the  front,  side,  and  part  of 
the  roof;  several  persons  were  stunned.  Newburgh,  N.  Y.,  16th,  a  sloop  was  struck  by 
lightning  and  one  man  killed.  At  West  Newburgh  a  bam  was  struck,  killing  a  horse 
and  rendering  two  men  unconscious.  Reading,  Pa.,  16th,  a  stable  containing  12  valu- 
able horses  was  struck  by  lightning  and  entirely  destroyed,  entailing  a  loss  of  $4,000. 
Davenport,  Iowa,  24th,  lightning  struck  and  set  on  fire  Trinity  church;  several  other 
objects  were  also  struck.  Winnemucca,  Nev.,  12th,  lightning  struck  and  entirely  de- 
stroyed a  milk-house,  4  miles  south  of  station.  Morrison,  111.,  16th,  great  damage  done 
by  lightning;  a  man  killed  near  Coleta;  24th,  several  buildings  struck  by  lightning. 
Riley,  111. ,  30th,  a  large  oak  tree,  within  ten  rods  of  the  observer's  house  was  struck  by 
lightning.  The  trunk  of  tree  measu;red  about  two  feet  in  diameter.  Nearly  half  of  the 
tree  was  torn  ofl\  and  some  of  the  fragments,  weighing  from  75  to  100  pounds,  were 
thrown  a  distance  of  100  feet;  other  i)ortions  were  hurled  into  the  tops  of  the  neighbor- 
ing trees.     Large  pieces  were  split  and  twisted,  resembling  bundles  of  small  rope.    Port 
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Jervis,  H.  Y.,  15tli,  lightniug  etruok  and  couf^iderably  damaged  the  spire  of  the  Catbo- 
lic  cJiurch;  italaosttadianddBtnagtidabailditigalMatiiniorQH.  Clet'olan^.  Ohio,  17th, 
haia  strack  by  ligbtning:  one  peisiiD  killed.  Variety  Mills,  Va.,,  Slst,  house  struck  by 
ligbtning  n«ar  LivingsloD,  kiUiiig  three  peisoDs.  Tbe  observer  on  tbe  gnmmit  of  Pike's 
Ptaii  repotts  tbe  octnrroQca  of  an  uuiutiftl  electrical  phenomenon  at  thiit  station  ou  tbe 
7th  and  Jttfa.  At  b.45  p.  ni,  of  the  fonneT  dnte,  the  telt^roph  line  waa  distinctly  oat- 
llned  in  bright  light.  On  near  approach  to  tbe  wir«  small  jela  of  flaiue  abont  the  siae 
of  H  pentil  lead  and  of  a  veij  bright  violet  color  were  observed.  It  was  impossible  to 
touch  the  flames  aa  they  vanished  or  eiicap«4  t«  otiicr  ptiinta  on  the  wire.  Tbe  cups  cf 
tbe  aDcmometei,  which  were  rapidly  revolving,  appeared  as  a  ring  of  lire;  tbe  wind  vane 
and  other  o)ii»'ts  were  also  tipped  with  iDght.  (hi  apprnu^ing  the  light  the  hands  imd 
fi«»  of  the  obaarver  were  similarly  affected,  bnt  no  heat  was  fblt.  The  phenomenon 
WHS  preceded  by  lightning  and  thnnder  and  was  accompiinied  by  a  dense  dtiving  snow. 

II  diiMippeared  at  8.55  p.  m.,  eimnltaneonaly  with  the  cessation  of  tbe  snow.  A  Bimi- 
lar  display  also  oecnrred  on  tbe  Otb.  Weet  L^  Animas,  Colo..  13th,  the  obserrer  reports 
that  the  points  of  tbe  wind  vane  were  tipped  with  flame  and  the  anentometer  cnpe  re- 
volved in  a  circle  of  light. 

AtmoigtIierU:  ekc-lrkiti/  iatnrfiring  with  teUgraplne  emnmiinicaiiim, — Coleman  CSty,  Tex., 
13lli;  Fort  McKavctt,  Tex,,  Bth,  JOth. 


Solar  hnlos. — Solar  halos  have  been  observed  in  the  various  districlB  on  tbe  following 
dat«s:  New  EngUad,  5th,  6th,  7th,  10th,  13th,  l.tlh,  17th,  19th,  21at  to  21th,  Setb.  arth 
t«  SOth.  Middle  AUaatic  ^alft,  7th,  l^h,  I-tth,  l»tb,  SOth.  Soaih  AUantie  SCaten,  7th  to 
lUth.  Eagt  Oiii/  SlaU-g.  4th  to  Hth.  IStt,  aiat,  27tii,  28th.  Ohio  VaUrg,  1st,  2d,  Sth, 
lOth,  llth,  14th  to  18tb,  20tli,  31st,  23d,  3f)th.  Tainain^e.  I6th,  IBth.  Lower  Lake  re- 
gion, 6tb,  7th,  9th  to  12th,  14th,  16th,  17th,  2Dth,  24tb,  26th  to  2eth.  Upper  Lake  re- 
gion, Stb,  lOth,  2(Hh,  2Qd,  38th.  Uppin-  Miimmppi  Vailey,  let,  3d,  6tb,  Stb,  llth,  I41b  | 
to  I7th,  aiBt,  27th,  ifkUfc  Paeific  Ouaal  region,  7th,  8th,  13th,  22d,  23d,  SCth,  2Tth, 
SOtb.  ' 

P.il.irM.1,,    v,.i     ,1    .     ,1. :'■:.-■     :',    r.r. ...:._    .:.;['„.      ,,.,(   iofJuded  in  the  dia- 

trici-i  ■        .         '  Tih,  Hnrou,Dak.,  1st, 

2d:l.  -'li,  19th,24tb;  Palw- 

tiiiv,  I  :  h:  Ynma,  Ariz..7lh: 

Salt  Ijiki;  CHy,  ULUi,  Ut,  4th,  7th;  Mis-ioti,  !d;iho,  7th;  Uniiitillii,  Ortg,,  Slst;  Albany, 
Dreg.,  leth,  2Mtli;  Koseburg,  Oreg.,  2(>th;  San  Diego,  Cal.,  14th. 

Lunar  halo*. — Lunar  haloe  havebeen  obscn'ed  In  the  various  districts  on  the  following 
dates:  Kev  England,  25th.  Middle  Allantic  Stalet,  lat,  3d,  14th,  31st,  23d,  35tb,  28th, 
29th.  SolOk  Aaaiilic  miea,  23d,  25th,  28th,  29th.  Florida  Peninsula,  1st,  2d,  27th. 
Eiixl  Gulf  .%il<!i,  1st,  3d.  31st,  22d,  35tb,  27th,  28th,  29th.  Wesf  Gulf  Stales,  2d,  20th, 
22d  to  30th.  Ohio  ValUy  and  Tennessee,  3d,  24th,  26th  to  30th.  Lomr  Lake  region, 
7th.  12th,  23d,  25th,  36th,  27th,  29tb. 

Lanar  lialos  were  also  reported  from  the  following  stations  not  included  in  the  dis- 
tricta  named  above:  Moorhead,  Minn.,  3Mh;  Olivet,  Dak.,  26th;  Alexandria,  Dak., 
iBt;  Dodge  City,  Kans.,  23d,  24th;  Yates  Center,  Kans.,  25th;  Umatilla,  Greg,  29thj 
Olympia,  Wash.,  28th. 

jViV'fyc.— Nantnsket  Beaeh,  Mass.,  24th;  Bamegat,  N.  J.,  24th,  25th;  Indianota,  Ist, 
Sd,  3d,  5th;  Alexandria,  Dak.,  5th. 

MISCELLANEOira  PHENOMENA. 

.Swn.'irfj".— The  characteristics  of  the  sky,  aa  indicative  of  fair  or  fonl  weather  for  the 
succeeding  t wen ty-fonr  hours,  havebeen  observed  at  all  Signal  Ser^ioe stations.  Reports 
from  186  stiit  ions  show  5,534  observations  to  havebeen  miide,  of  which  35  were  reported 
doubtful;  of  the  remainder,  5,509,  there  were  4,420  or  82.2  per  cent^,  followed  by  the 
expected  weather. 
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Sun  spots. — ^The  following  record  of  observations  has  been  forwarded  by  Mr.  D.  P. 
Todd,  director  of  the  Lawrence  Observatory,  Amherst,  Mass.: 


Date— June,  1882. 

Number  of  new- 

Disappeared  by 
solar  rotation. 

Reappeared  by 
solfur  rotation. 

Total  number 
visible. 

Groups. 

Spots. 

0 
5 
2 
2 
1 
0 
0 
6 
8 

5 
10 
5 
0 
0 
5 
0 
5 
10 
5 
5 
5 

Groups. 

Spots. 

Groups. 

Spots. 

Groups. 

Spots. 

1,  3  p.  m 

2.  4  p.  m 

0 
2 
0 
0 
1 
0 
0 
2 
0 
0 
1 
0 
0 
1 
0 
0 

1 

0 

1 

2 

1 
1 
1 

0 
0 
0 
1 
0 
0 
0 
0 
2 

0 
0 
0 
0 
1 
0 

1, 

0 
0 
3 

0 
1 
0 
0 
0 
0 
0 
1 
0 
0 

1 

0 
0 

1 

0 
0 

1 

0 

1 

1 

0 

1 
1 

0 
3 
0 
0 
0 
0 
0 
4 
8 
8 
2 
0 
0 
5 
0 
0 
5 
0 
6 
5 
0 
5 
5 

2 
4 

3 
2 
2 
2 
2 
4 
4 
2 
2 
2 
2 
2 
.3 
2 
3 
8 
8 
5 
6 
6 
7 

2 

7 

8.   f>  p.  th 

8 

5.   2  p.  m 

6 

6,   2  p.  m 

6 

3  p.  m 

6 

7,   7  p.  m 

5 

8.    2  p.  nti 

11 

9,   4  p.  m 

19 

10.   3p.  m 

\2(i 

13.   2  D.  m 

35 

15.   7  p.  m 

0 
0 
0 
0 

1 
0 
0 

1 

0 
0 

1 

0 

0 
0 
0 
0 
JIO 
10 
5 

''I 

5 
5 
0 

40 

16.    1  P.  m 

50 

18.    6p.  m 

55 

19.   2  p.  m 

55 

21.   4  p.  m 

45 

22,12  m 

40 

23.   8  p.  m 

35 

24.   3p.  m 

25 

26,    2  p.  m 

35 

27.   3  p.  m 

35 

29,   3  p.  m 

35 

80.    4  p.  in ,-,t 

40 

t Approximated.    Faculse  were  seen  at  the  time  of  every  observation. 

Mr.  H.  D.  Growey,  at  North  Lewisbnrgh,  Ohio,  reports  sun  spots  were  observed  on  all 
clear  days  during  the  month.  They  were  least  numerous  on  the  8th,  largest  on  the 
14th,  and  most  numerous  on  the  30th.  Mr.  David  Trowbridge,  at  Waterburgh,  N.  Y., 
reports  :  2d,  2  groups,  2  spots;  1  faint  group  has  disappeared;  6th,  1  group,  1  spot;  7th, 
1  group,  1  spot;  8th,  1  group,  1  spot,  hazy  atmosphere;  9th,  1  gro#p,  2  spots;  the  group 
observed  on  8th  has  disappeared  and  a  new  group  appeared  by  rotation ;  facuhe  in  west 
and  east.  11th,  2  groups,  7  spots;  the  new  group  observed  on  the  9th  is  extensive;  a 
new  group  has  arisen  nc^r  the  middle  of  the  disk;  faculie  numerous.  12th,  1  group,  4 
spots;  the  new  group  observed  on  the  11th  has  disappeared.  13th,  2  groups,  6  sjwts; 
the  group  of  the  12th  appears*  to  have  separated  into  two.  14th,  2  groups,  13  spots; 
the  large  group  has  12  spots;  a  new  group  has  appeared  by  rotation;  £icula3  in  the  east. 
18th,  2  groups,  7si)ots;  laculae  in  the  west.  20th,  2  groups,  10  spots;  the  large  group  has 
disappeared  by  rotation  and  a  new  one  has  api)eared.  21st,  2  groups,  6  spots;  same  as 
observed  on  20th.  22d,  2  groups,  4  spots;  the  spots  are  fading  out.  23d,  3  groups,  5 
spots;  1  new  group  has  appeared  by  rotation.  24th,  2  groups,  3  spots;  one  of  the  groups 
observed  on  the  22d  has  disappear^;  faculas  in  the  east.  26th,  1  group,  1  spot;  one  of 
the  groups  observed  on  the  24th  appears  to  have  faded  out.  27th,  4  groups,  8  spots;  one 
group  has  appeared  by  rotation;  faculae  in  the  east;  28th,  4  groups,  12  spots;  faculae. 
29th,  5  groups,  8  spots;  1  new  group  of  9  spots  has  appeared  by  rotation. 

Meteors, — Grand  Haven,  20th:  At  9.35  p.  m.,  a  brilliant  meteor,  apparently  about  3 
feet  in  diameter,  resembling  a  huge  ball  of  tire,  was  obser\'ed  in  the  northern  sky,  at  an 
altitude  of  about  45°.  It  pursued  a  northeasterly  course  and  disappeared  at  a  point  about 
20°  east  of  north.  During  its  passage,  which  was  of  about  fifteen  seconds  duration,  a 
hissing  noise  was  distinctly  heard;  a  light  was  produced  sufficiently  brilliant  to  enable 
persons  to  read  fine  print.  Yates  Center,  Kans.,  17th:  Between  11  p.  m.  and  midnight 
a  large  meteor  was  observed,  passing  from  a  southwesterly  to  a  northwesterly  point,  in  a 
hlHzontal  path  about  30°  above  the  horizon.  It  produced  a  light  sufficiently  bright  to 
cast  well-defined  shadows,  and  left  behind  it  a  long  &n-8haped  trail  of  pale  red  color, 
which  remained  visible  for  several  seconds.  Before  disappearing  it  burst  into  numerous 
fragments. 

Polar  hands. — Springfield,  Mass.,  14th;  Punta  Rassa,  5th;  Nashville,  4th;  New  Cory- 
don,  Ind.,  1st,  2d,  12th,  14th  to  20th,  23d,  26th;  Guttenburgh,  Iowa,  9th,  13th;  Gar- 
diner, Me.,  9th,  24th;  Freehold,  N.  J.,  6th  11th,  29th;  Vineland,  N.  J.,  8th,  13th; 
Woodstock,  Vt.,  13th;  Wytheville,  Va.,  2d,  7th,  18th. 

Earthquakes. — San  Francisco,  27th:  At  5.32  a.  m.  two  severe  shocks  of  earthquake, 
each  of  about  ten  seconds  duration,  were  experienced.  The  interval  between  the  shocks 
was  about  four  seconds.     No  serious  damage  resulted,  but  crockery,  glassware,  &c.,  were 
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broken.     Reports  from  pointa  along  the  coast  between  PeUIutniiandHolliBtetund  a 
cost  ua  Stocktun  state  Uiat  this  Gbock  waf  the  m^trest  that  bas  occorrad  since  thi 

LTkable  earthqnate  of  IB68.     It  was  moat  seveto  alung  the  immedinlc  ooast,  and  do- 

ued  in  severity  eastward,  it  being  reported  oh  a  slight  shock  at  Stockton.     At  Ban 

i.  the  walls  ol  a  nnuibet  of  builduiip  were  reported  to  liare  been  Imdlj  rracked.     At 

cuulta  Cntz  Mountains  chimneya  were  orerlnined.  and  windows  werv  broken.     In  this 

m\^  the  shock  wsa  ooexpected,  as  such  pbcnomenagenerallyoccDion  worm,  snltiy  days, 

while  on  this  ocvuHiou  the  weather  was  cool  and  damp. 

Zodiacal  liifht.—Sa&hviae,  4th,  6th,  lOtb,  12Ui,  14th,  16th;  Monticello,  Iowa,  5th,  6th. 
ISth;  Cambridge,  Haas.,  zodittcal  light  snspected,  5th,  Mil,  12th. 

Prairie  aad  forcHl  fires.—Forl  McKavett,  Tex,,  98th. 

Drought. — SlireTeporti  30th:  No  ruin  hasliiUamnneethelOtij;  cmpsvetjmiidimiiead 
of  TBin.  Westboroogh,  Mass.,  SClth:  Month  very  dry;  season  backward.  ClarksviUe, 
Tex-,  30th;  The  com  and  cotton  eropa  are  suffering  for  rain.  College  Station,  Tex., 
30tb:  Bain  math  needed  in  tliis  locality. 

Wati-r~Bptncbi.— Volt  Hope,  Mich.-,  18th:  Shortly  before  2  p.  m.,  a  tomndo-Iite  dond 
was  observed  passing  over  this  secticin,  about  half  a  mile  south  of  this  village.  After 
passing  out  over  the  lake,  other  clouds  of  oiuinons  blacknera  were  seen  moving  with  great 
rupidity  toward  one  point,  and  the  water  in  the  iakewtuthroniiupiiiplacGsaiiddadied 
into  the  finest  spray.  As  the  cloads  met,  a  large  black  cone  tbrmed,  projecting  down- 
ward towBrd  the  water,  which  was  iwi  ling  and  eeething  with  great  fury.  A  few  minntes 
later  the  wat«r  and  clouds  mut,  forming  a  perfect  watpr-spont.     Tlie  water  ascended  tha 


ipout  Tcitb  great  rapidity,  causing  foam  and  spray  to  fill  the  air  on  every  side.     The 

Ehcnomeoon  laatcil  abonttenuunutes.     Steamship  Colorado,  off  the  conEtorN""   " 
na,  on  the  5th,  observed  a,  large  watcr-spont. 


Iiumrts. — Toledo,  Ohio,  7th:  Fanuos  repcirt  Uie  npppftniBce  of  a  specie  of  ■norm  on 
wlicnt,  causing  considerable  damage  to  the  tender  sticks.  Winnemncca,  29th:  Blati 
beetles  and  grasshoppers  have  caused  great  damage  in  this  vicinity,  Sandj>Springs,  Md,, 
From  l^th  to  34tb,  the  omiy  worm  appeared  in  gceat  nnmbtirs;  no  serious  damage  has 
been  done.  Springfield,  Mo.,  Gth:  The  lumy-wonn  has  been  observed  in  this  sectiou 
during  the  past  week  in  considerable  uninhets,  but  no  serions  damage  hf»  been  done. 
L«Lveuworth,  Kans.,  13tb:  Reports  from  Bepublican  Count;  state  that  the  chinch-bug 
bas:  dotie  considerable  damage  to  grain. 

Saurf-stomu.— Coleman  City,  Tex.,  19th,  20th;  Santa  FS,  12th,  ISth,  27th;  TncsOD,  Sth; 
Tnma,  8th,  9th;  Fort  Verde,  Ariz.,  Ifith;  Camp  Thomas,  Ariz.,  1st  to  6th,  10th,  llth, 
12th,  15th,  26th;  Umatilla,  Oreg.,  4th,  6th,  11th,  16th,  17th,  ISth,  20th,  21st,  25th; 
West  Las  Animas,  Colo.,  29tb,  violent  ilnst-stonn  from  northwest. 


In  the  May  Review,  on  page  2,  under  Barometric  Eanges.  the  paragraph  giving  ranges 
at  Eagle  ICock  and  Umatilla  should  read  Northern  Plateau  and  not  Southern  Plateau. 

On  page  iJ,  under  the  heading  Deviations  from  Mean  Tenpetatiu'e,  in  paragmphs  giv- 
ing mean  temperature  for  Indiana,   should  read  Illinois,  and  for  Illinois,  should  read 
Indiana. 
Published  by  order  of  the  Secretary  of  War: 

W.   B.  HAZEN, 
Brig,  and  Brev.  Maj.  Gea't,  Chief  Signal  Officer,  V-  S.  A. 
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